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PLATE  I. 


PLATE  1. 


Biarjram  of  the  Human  Eye  in  Section. 

S.  Sclerotic  ;  continued  in  front  into 

D.  Cornea. 

N.  Epithelial  layer  of  cornea. 

0.  Choroid. 

1.  Iris. 

CP.  Ciliary  processes. 
CM.  muscle. 

E.  Circular  sinus. 
Li.  Ketina. 

M,  Macula  lutea. 
O.  Optic  disc. 
S.L.  Suspensory  ligament  of  lens. 
H.  Hyaloid. 
P.  Canal  of  Petit. 
V.  Vitreous. 
Q.  Posterior  chamber. 
A.  Anterior  chamber. 
L.  Lens. 
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PLATE  II. 


Fig.  1. — Simple  Covjunctivitis.— Both  the  oil)ital  and  pal- 
pebral portions  of  the  conjunctiva  are  liypera?mic 
or  "  blood-shot."  The  everted  lower  lid  is  red  and 
villous,  and  numerous  vessels  are  seen  ramifying 
over  the  white  of  the  eye,  appearing  to  terminate 
at  the  margin  of  the  cornea.  (After  Dalrymple, 
Plate  YIT.  fig.  6. ) 

p.  165. 

Fro.  2 — Purulent  C'ovjunctivids. — This  figure  exhibits  the 
intense  vascularity  and  chemosis  of  the  conjunctiva 
just  prior  to  the  second  or  discharging  stage  of  gonor- 
rhoea! ophthalmia.  The  cornea  is  still  clear,  but 
sunk  in  the  folds  of  the  conjunctiva.  (Dalrymple, 
X.  4.) 

p.  177. 
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PLATE  III. 


^-—Pustular  Cortjuncfivitis.—On  the  conjuuctiva,  to 
the  outer  side  of  the  cornea,  ia  seen  one  of  the  so- 
called  "pustules"  or  phlyctenulte,  and  a  leash  of  red 
vessels  is  seen  feeding  it.  Another  appears  just  over 
the  margin  of  the  cornea,  which  is  bluish  and  opaque, 
from  having  been  the  site  of  former  pustules,  (Dal^ 
rymple,  XIII.  3 ) 

^  p.  217. 


Fig.  2.— Plastic  Iritis.— This  figure  represents  the  early 
stage  of  inflammation  of  the  iris.  A  pink  zone  of 
sclerotic  injection  is  seen  surrounding  the  cornea, 
which  is  itself  clear  and  unaffected.  The  iris  is  dull, 
and  the  margin  of  the  pupil  somewhat  different  in 
colour  from  the  rest,  and  slightly  irregular.  The 
conjunctival  hyperremia  is  trifling.  (Dalrymple 
XVIII.  1.) 

p.  304. 
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PLATE  IV. 

Fig.  1. — Fundus  of  the  Healthy  Eye  (European). — The 
general  colour  is  orange-red,  while  the  optic  disc 
is  yellowish-white.  The  central  artery  and  vein 
of  the  retina  are  seen  emerging  from  the  disc  and 
ramifying  over  the  fundus.  The  arteries  present 
a  double  contour;  the  veins  are  larger  and  more 
distinct. 

Fiu.  2. — Fundus  of  the  Healthy  Eye  (Native  of  India). — The 
colour  of  the  fundus  is  a  brownish-grey,  and  the 
optic  disc  of  a  pale  rose  tint.  In  other  respects  it 
resembles  that  of  the  European. 

p.  40. 
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PLATE  V. 


Fig.  I. — Hyper(sm,ia  of  the  Retina  (malarial,  in  Native).— 
The  pink  tint,  which  has  replaced  the  natural  grey 
of  the  healthy  fundus,  indicates  congestion.  The 
vessels  are  foggy  and  indistinct,  from  the  osdema- 
tous  condition  of  parts. 

p.  396. 

Fig.  2. — Neuro-Retinitis  in  Bright'' s  Disease. — The  white 
glistening  patches  are  the  product  of  fatty  degenera- 
tion. The  optic  disc  is  ill-defiued  from  serous  effu- 
sion, and  numerous  small,  radiating,  brush-like 
extravasations  of  blood  are  seen  scattered  about. 
(After  Liebreich.) 

p.  413. 

Fig.  3. — Ivflammation  of  the  Retina. — The  optic  disc  is  in 
great  part  of  the  same  scarlet  colour  as  the  rest  of 
the  fundus  :  the  whole  appears  hazy  and  cedema- 
tous.  The  central  artery  is  of  normal  size,  but  the 
vein  greatly  enlarged  and  remarkably  tortuous. 
(After  Jaeger.) 

p.  405. 
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PLATE  VI. 


F-k;.  1. — Optic  Xeuritis. — The  fuudus  is  iiaifoi'mly  scarlet, 
and  the  optic  disc  and  entrance  of  the  retinal  vessels 
surrounded  and  veiled  by  an  redematous  iiaze.  The 
vein  is  deeply  congested  and  tortious.  (After  Lie- 
breich.) 

I).  450. 

Fig.  2. — Consecutive  Atrophy  of  the  Papilla. — The  result  of 
optic  neuritis.  The  disc  is  whitish  and  flat,  and 
presents  an  irregular  margin,  with  black  pigmentary 
deposits.  The  vessels  are  small  and  contracted. 
(Altered  from  Galezowski,  Fig.  6.) 

p.  452. 

Fio.  3. — Primary  Atrophy  of  the  Papilla. — The  optic  disc 
displays  the  pearly- white,  circular,  and  flat  aj^pear- 
ance  which  is  characteristic  of  the  disease.  The 
retinal  vessels  are  of  normal  size  and  appearance. 
(After  Galezowski,  Fig.  5.) 

p.  457. 
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PLATE  VH 


PLATE  VII. 


Fig.  1. — Glaucomatous  Excavation  of  the  Oj^tic  Disc— The 
Clip  extends  up  to  the  edge  of  the  disc.  The  disc  is 
surrounded  by  a  light  ring,  due  to  reflection  of  light 
from  the  anterior  lamin£e  of  the  scleral  ring.  The 
dilated  vessels,  when  they  arrive  at  the  margin  of 
the  disc,  are  seen  to  make  an  abrupt  curve  as  they 
descend  into  the  cup. 

pp.  371,  372. 

Fig.  2. — Retinitis  Pigmentosa,  or  Piymentury  Atrophy  of  the 
Retina  and  Choroid. — The  dingy  mottling  of  the 
fundus  arises  from  the  irregular  pigmentation  of  the 
choroid  :  where  the  pigment  is  scanty  or  absent, 
the  choroidal  vessels  are  exposed.  The  retina  is 
atroi)hied,  and  towards  the  circumference  are  seen 
the  black,  spider-like  pigment-masses  which  charac- 
terize the  affection.  The  disc  is  whitish  and  the 
vessels  dwindled. 

pp.  416,  419. 

Fl(J.  3. — Partial  Atrophy  of  the  Retina  and  Choroid,  after 
Betino-Choroiditis.  Large  Posterior  Staphyloma.— 
The  optic  nerve  entrance  is  slightly  reddened,  and 
seen  in  an  oblique  projection,  that  is,  as  an  oval 
disc,  on  account  of  the  staphylomatous  distension  of 
the  posterior  scleral  one.  The  staphyloma  is  shaped 
like  a  shell,  tendinous  in  appearance,  of  a  bhiish 
colour,  and  graded  almost  like  a  miniature  terrace. 
The  border  contains  a  great  deal  of  pigment.  Above 
and  below,  touching  the  staphyloma,  there  is  a  small 
roundish,  pale-red  mass  of  exudation.  To  the  outer 
side  of  the  scleral  staphjdoma  are  two  groups,  con- 
nected to  each  other,  of  ancient  inflammatory  centres, 
roundish  in  shape,  and  already  advanced  in  atrophy, 
through  which  the  sclei-otica  glimmers,  and  which 
appear  mostly  surrounded  by  a  ridge  of  dark  pigment. 
On  the  inner  half  of  the  fundus  are  numerous 
scattered  small  atrophying  spots,  surrounded  by 
pigment,  as  well  as  some  i-eceut  ones  of  a  yellow 
colour.  The  whole  fundus  has  a  tesselated  appear- 
ance.   (After  StcUwag  vou  Carion.) 

p.  385. 
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CHAPTEE  I. 

Bemarhs  on  the  Anatomy  of  the  Eye — Mechanism  of 
the  Accommodation  of  the  Eye. 

ANATOMY  OF  THE  EYE. 


Fig.  1. 


Orhifo-Ocular  Sheath. — The  eyeball  is  encased  in  a 
fibrous  sheath,  which  commences  at  the  apex  of  the 
orbit,  and  embracing  the  optic  nerve,  passes  forwards 
and  becomes  interwoven  with  the  sclerotic  a  few  lines 
behind  the  margin  of  the  cornea.  This  sheath  is  known 
as  the  orbito-ocular  sheath,  or  capsule  of  Tenon ;  it  is 
perforated  by  the  tendons  of 
the  obliqui  muscles  near  the 
equator  of  the  eye,  and  an- 
teriorly the  tendons  of  the 
recti  muscles,  in  passing 
through  it,  give  off  a  number 
of  fibres,  which  ai'e  incorpo- 
rated into  those  of  the  cap- 
sule of  Tenon  ;  in  fact,  these 
muscles  may  be  said  to  be 
inserted  not  only  into  the 
sclerotic,  but  also  into  the 
orbito-ocular  sheath  (Fig.  1). 

The  posterior  surface  of  the        ,     ,      i-       e  ii, 

T  T       P  .1  i  1       p  (i,b,c,  a,  sections  of  the  recti 

globe  of  the  eye,  therefore,  muscles capsule  of  Tenon-, 
glides  over  the  mner  layer  ot     ^,  sclerotic,  the  capsule  of 
the  capsule  of  Tenon,  some-  Tenon  having  been  removed  ; 
what  in  the  same  way  as  the  /  section  of  optic  nerve, 
head  of  the  femur  does  in  the 

acetabulum,  a  small  quantity  of  serous  fluid  interven- 
ing between  the  eyeball  and  the  orbito-ocular  sheath. 
In  extirpation  of  the  eye,  care  should  be  taken  not  to 
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injure  tlie  barrier  formed  by  this  fibrous  membrane, 
the  operation  is  thus  rendered  less  dangerous  than 
when  the  capsule  of  Tenon  is  cut  through,  and  the 
contents  of  the  orbit  external  to  it  are  wounded,  for 
inflammation  may  under  these  circumstances  be  set 
up  among  the  soft  tissues  contained  within  the  orlnt, 
and  be  propagated  backwards  to  the  cranial  cavity.* 

The  connexion  of  the  capsule  of  Tenon  with  the  ten- 
dons of  the  recti  miiscles  has  an  important  bearing  on 
the  operation  of  tenotomy  for  the  cure  of  dij^lopia. 
Evidently,  if  the  tendons  of  the  mitscles  only  are 
divided  close  to  their  insertion  into  the  sclerotic,  the 
processes  given  off  from  them  to  the  capsule  of  Tenon 
will  prevent  the  tendons  from  sitlfering  too  great  a  re- 
traction, and  allow  of  their  forming  adhesions  to  the 
sclerotic  near  their  normal  point  of  insertion,  often  a 
matter  of  the  first  consideration  in  operations  for  the 
cure  of  strabismus. 

If  the  eyeball  is  carefully  separated  from  its  attach- 
ments, it  will  be  found  to  be  neaidy  spherical ;  the 
cornea,  being  the  segment  of  a  smaller  sphere,  is  more 
convex  than  any  other  portion.  The  eyeball  varies  in 
size  in  diff"erent  individuals — its  mean  diameter  being 
about  seven-eighths  of  au  inch. 

The  Sclerotic  is  the  most  external  of  the  proper 
tunics  of  the  eyeball,  forming  a  dense,  opaque,  fibrous 
casing,  which  gives  shape  and  support  to  the  delicate 
structures  within  ;  its  texture  is  modified  anteriorly, 
where  it  forms  the  cornea,  so  as  to  become  transparent 
and  admit  the  passage  of  light  to  the  interior  of  the 
eye.  The  optic  nerve,  ciliary  vessels  and  nerves,  pierce 
the  sclerotic  from  behind :  it  is  thickest  posteriorly, 
where  it  corresponds  to  the  situation  of  the  retina,  and 
becomes  gradually  thinner  in  front,  until  within  a 
short  distance  of  the  cornea,  when  the  sclerotic  again 
increases  in  thickness,  the  capsule  of  Tenon  being  here 
fused  into  its  substance  :  it  is  thinnest  immediately 
behind  the  insertion  of  the  recti  and  obliqui  muscles. 
The  sclerotic  is  in  relation  externally  with  the  capsule 
of  Tenon,  and  internally,  in  front,  with  the  ciliary 
muscle,  and  behind  with  the  choroid. 

The  Optic  Nerve  passes throngh the  sclerotic, together 

*  "  Atlas  of  Surgical  aud  Topogvnpliic:il  Anatomj^"  by  B  F 
Beraud ;  translated  by  R.  H.  Holme,  pi.  15,  fig.  2. 
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witli  the  retinal  vessels,  at  a  spot  about  one-tenth  of  an 
inch  internal  to  the  antero-posterior  axis  of  .the  eye. 
The  passage  through  which  the  nerve  enters  the  eye- 
ball IS  funnel-shaped — being  smaller  towards  the  inner 
than  the  outer  snrface  of  the  sclerotic  :  this  opening  is 
crossed  by  numerous  decussating  fibrons  bands,  which 
constitnte  the  lamina  cribrosa — in  fact,  it  would  be 
more  coiTect  to  say  that  the  sclerotic  is  pierced  by  a 
number  of  small  openings  for  the  transmission  of  the 
component  fascicles  of  the  nerve,  rather  than  by  a 
single  one  for  the  nerve  itself. 

The  optic  nerve  is  encased  in  a  dense  fibrous  sheath,  Dispositiau 
a  portion  of  which,  on  reaching  the  sclerotic,  becomes  g^eath. 
fused  into  iiihrf^i^cture,  strengthening  it  posteriorly. 
In  addition  to  this,  the  neurilemma  of  the  various 
bundles  of  which  the  nerve  is  composed,  is  not  pro- 
longed into  the  eye,  but  quitting  the  nervous  elements 
(which  are  further  deprived  of  their  white  substance), 
it  terminates  in  the  fibrous  meshes  of  the  lamina  cri- 
brosa and  anterior  layers  of  the  sclerotic. 

Bonders*  describes  the  sheath  of  the  nerve  as  con-  Doudors' 
sisting  of  two  j^arts ;  the  larger,  external  portion, 
leaves  the  nerve  as  it  is  about  to  enter  the  eye,  and 
passing  outwards,  becomes  incorporated  wiith  the 
sclerotic  ;  the  inner,  more  delicate  poi-tion,  follows  the 
nerve  as  far  as  the  lamina  cribrosa,  which  it  helps  to 
form,  and  then  bends  outwards  to  join  the  sclerotic 
towards  its  inner  surface.  The  two  portions  of  the 
sheath,  in  the  normal  condition  of  the  parts,  are  united 
by  a  thin  intei-vening  layer  of  connective  tissue,  but 
the  interval  between  them  is  continuous  with  the 
arachnoid  cavity ;  and  in  persons  predisposed  to  the 
affection  known  as  staitliyloma  posticum,  the  outer  iJeiation  to 
sheath  diverges  prematurely  from  the  inner  _  one,  pi^yl^^j^.j; 
leaving  a  considerable  interval  between  tliem,  which  in 
section  appears  triangular,  and  is  occupied  by  an  in- 
creased growth  of  connective  tissue.  In  this  condition 
of  the  parts,  the  sclerotic  immediately  around  the 
optic  disc  is  represented  by  the  thin  layer  of  the  inner 
sheath,  deprived  of  the  support  it  usually  receives  from 
behind,  and  is  therefore  prone  to  yield  to  intraocular 
pressure  giving  rise  to  staphyloma  (see  Pig.  33). 


*  "  Accommodatiou  and  Ke fraction  of  the  Eye,"  by  Bonders, 
p.  378  (New  Sydcuham  Society). 
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AX  ATOMY  OF  THE  EYE. 


The  Con- 
junciiva. 


Palpebral 
portion. 


Papillje 
aud  glauds. 


Ocular  por- 
tion. 


Its  vas- 
cular sup- 
ply- 


The  "  scle- 
rolic  isoue.' 


Venous 
anasto- 
moses. 


Tlie  Conjunctiva  is  essentially  a  mucous  membrane, 
composed  'of  an  external  stratum  of  epithelial  cells 
resting  on  a  basement  membrane,  beneath  which  the 
capillary  vessels  are  situated.  It  lines  the  eyelids,  and 
is  continued  over  the  anterior  part  of  the  eyeball ;  in 
the  former  situntion  it  is  known  as  the  tarsal  or  pal- 
pebral conjunctiva,  and  in  the  latter  as  the  orbital,  or 
ocular  conjunctiva.  At  its  line  of  reflection  from  the 
lids  to  the  eyeball,  the  membrane  forms  a  loose  fold, 
called  tbe  tarso-orbital  fold ;  at  tlie  inner  angle  of  the 
eye  is  a  vertical  fold,  the  plica  semilunaris. 

The  palpebral  conjunctiva  is  extremely  vascular  and 
thicli:,  and  its  free  surface  is  elevated  into  numerous 
papilla},  each  of  which  encloses  one  or  more  fine  capil- 
lary loops,  and  a  terminal  nervous  apparatus,  the  whole 
being  encased  in  connective  tissue.  Beneath  the  base- 
ment membrane  is  a  loose  connective  tissue,  in  wbich 
a  niimber  of  solitary  gl-ands  are  imbedded ;  and  be- 
sides these,  there  are  a  row  of  some  eighteen  or  twenty 
conglomerate  glands,  opening  by  as  many  ducts  on  the 
free  surface  of  the  tarso-orbital  fold  of  the  conjunc- 
tiva ;  they  pour  out  an  abundant  watery  secretion, 
which,  helps  to  lubricate  the  eye. 

The  ocular  conjunctiva  is  void  of  papillfe,  and  is 
bound  down  to  the  capsule  of  Tenon  by  connective 
tissue ;  anteriorly  it  is  united  with  the  sclerotic.    It  is 
supplied  Avith  a  superficial  and  deep  set  of  vessels,  the 
former  being  derived  from  branclies  of  the  palpebral 
and  lachrymal  arteries,  and  the  latter  from  the  muscu- 
lar and  ciliary  ;  these  anastomose  with,  one  another, 
forming  a  zone  of  vessels  round  the  circumference  of 
the  cornea,  and  from  this  circle  small  branches  pierce 
the  sclerotic  and  anastomose  witb  the  vessels  of  the 
iris  and  choroid.   In  consequence  of  this  arrangement, 
when  the  latter  structure  is  congested,  the  zone  of 
vessels  round  the  cornea  becomes  turgid  also,  forming 
the  "  sclerotic  zone  of  vessels,"'  the  "  arthritic  ring"  of 
which  we  shall  have  to  speak  so  freqiiently,  as  a  most 
important  indication  of  disorder  in  the  intra-ocular 
circulation. 

The  veins  of  tbe  conjunctiva  empty  themselves  into 
the  ca,vernous  sinus  through  the  muscular  and  lachry- 
mal veins,  and  also  into  the  angular  vein  of  the  face, 
by  the  nasal  arcli;  so  that  if  from  any  cause  the  pas- 
sage of  blood  through  the  vasa  vorticosa  of  the  choroid 
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into  the  ophthalmic  vein  is  impeded,  as  in  glaucoma,  a 
collateral  circulation  is  established  through  the  veins 
of  the  conjunctiva — hence  the  enlarged  and  tortuous 
superficial  vessels  noticed  in  chronic  diseases  affecting 
the  choroid. 

The  Cornea  is  a  modification  of  the  sclerotic  so  con-  The  Con- 
structed as  to  receive  its  nutriment  by  endosmosis, 
thiis  preventing  the  necessity  for  a  vascular  system, 
which  would  interfere  with  its  transparency.  The 
circumference  is  bevelled  in  such  a  manner  that  the 
sclerotic  overlaps  it ;  but,  with  this  exception,  it  is  of 
the  same  thickness  throughout. 

The  cornea  is  divided  into  three  laminse ;  the  external  its  anterior 
or  conjunctival  is  an  apparently  structureless  mem-  lamina, 
brane,  its  anterior  surface  being  covered  by  several 
layers  of  epithelial  cells ;  posteriorly  it  sends  processes 
inwards,  interlacing  with  the  fibrous  elements  of  the 
lamina  beneath  it.    The  middle  lamina  constitutes  the  Middle 
principal  bulk  of  the  cornea,  and  consists  of  fibrous  ^'ii^iQ'*- 
tissue,  so  arranged  as  to  form  strata  superimposed  one 
over  the  other ;  frequent  communications,  however, 
exist  between  contiguous  layers,  so  that  they  are  inti- 
mately connected  one  with  anothei".    In  the  intervals 
between  the  bundles  and  layers  are  innumerable  inter- 
spaces or  fissures,  which  contain  elongated  branching 
cells  and  a  nucleiis  ;  these  cells  are  ]jrobably  filled  with 
nutrient  fluid  during  life.   Branches  of  the  long  ciliary 
nerves  may  be  traced  into  the  cornea,  where  they 
appear  to  form  a  very  abundant  and  intricate  net- 
work. 

The  internal  lamina  of  the  cornea  is  composed  of  an  Internal 
homogeneous  membrane,  and  is  lined  internally — that 
is,  towards  the  aqueous  humour — by  epithelial  cells. 
Bowman  describes  it  as  "  a  transparent  homogeneous 
membrane.  Though  very  hard  and  capable  of  resisting 
pressure,  giving  a  crisp  sound  when  divided  with 
scissors,  yet  it  is  very  brittle  and  easily  torn,  fragments 
showing  a  remarkable  tendency  to  curl  up  on  all  sides 
into  rolls."* 

A  part  of  the  fibrous  structure  of  the  middle  lamina  ^^'J^J?™^''^}.- 
unites  with  the  internal  at  the  circumference  of  the  J",tternid'  " 
cornea,  and  their  union  gives  rise  to  three  sets  of  lamina. 


»  "Lectiircs  on  tlie  Tarts  couceruod  in  the  Operations  on  the 
Eye,"  by  W.  Bowman,  p.  19. 
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fibres  ;  one  passing  backwards  towards  tlie  cibary  pro- 
cesses, form  a  point  of  attacbment  for  the  cibary 
muscle,  anotber  bending  forwards  in  an  arcbed  man- 
ner, unite  witb  tbose  of  tbe  sclerotic,  leaving  a  small 
space  between  tbe  two,  called  tbe  circular  sinus  ;  and 
a  third  set  of  tbese  fibres  curve  backwards  to  tbe  iris, 
and  are  inserted  into  its  anterior  circumference. 

The  Choroid  is  essentially  a  vascular  structure,  serv- 
ing tbe  primary  purpose  of  a  reservoir  of  blood  for  tbe 
nourishment  of  tbe  vitreous  and  lens.  It  is  prolonged 
anteriorly  into  tbe  cibary  processes;  externally  it  is 
in  contact  witb  tbe  sclerotic  and  ciliary  muscle,  and 
internally  with  tbe  elastic  lamina  of  tbe  cboroid,  a  fine 
byaloid  membrane  upon  wbich  tbe  hexagonal  cells  of 
tbe  cboroid  rest ;  tbese  two  limiting  structures  being 
united  by  bauds  of  connective  tissue,  in  tbe  mesbes  of 
whicb  are  situated  tbe  vessels,  nerves,  contractile 
tissue,  and  pigment  cells,  wbicb  collectively  constitute 
tbe  cboroid.  Tbe  innermost  layer  of  cells — tbat  is, 
those  nearest  tbe  elastic  lamina — are  almost  devoid  of 
colouring  matter,  and  are  very  mucb  smaller  than  tbe 
pigment  cells.  Tbe  cboroid  contains  a  considerable 
qxiantity  of  contractile  tissue  prolonged  from  tbe  ciliary 
muscle.  Its  nerves  are  derived  from  tbe  sbort  ciliary 
branches  of  the  opbtbalmic  ganglion. 

Tbe  vessels  of  tbe  cboroid  and  ciliaiy  processes  bave 
been  divided  by  anatomists  into  several  layers,  wbicb 
it  is  unnecessary  for  me  to  describe.    Tbe  arteries  are 
derived  from  tbe  posterior  sbort  ciliary  divisions  of 
tbe  ophthalmic  arter}^  whicb,  piercing  tbe  sclerotic  near 
the  lamina  cribrosa,"divide  into  numerous  branches  ; 
these  are  directed  forwards,  following  a  somewhat 
meandering  course  among  tbe  pigmetit  cells  of  the 
choroid,  and  they  give  origin  to  a  dense  capillary  net- 
work situated  immediately  behind  the  elastic  lamina. 
Tbe  larger  vessels  of  the  choroid,  therefore,  are  nearer 
tbe  sclerotic  than  their  capillaries,  and  in  their  meshes 
are  lodged  the  stellate  pigment  cells  of  the  part ; 
whereas  many  of  tbe  capillaries  are  internal  to  the 
pigment  cells,  and  consequently  when  these  vessels  are 
congested,  if  the  eye  is  examined  with  the  ophthalmo- 
scope, they  will  be  found  almost  to  conceal  the  larger 
vessels  of  the  choroid  and  its  pigmentary  structiires. 
Among  dark-skinned  people,  so  long  as  the  hexagonal 
cells  of  the  elastic  lamina  remain  in  situ,  it  is  impos- 
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sible  to  see  tltc  choroid  with  the  ophthalmoscope ;  but 
in  the  fairer  races,  tlie  hexagonal  cells  being  free  from 
pigment  allow  the  passage  of  light  to  the  choroid,  and 
the  reflection  from  this  vascular  layer  causes  the 
scarlet  colour  of  the  fundus  of  the  eye  as  seen  with  the 
ophthalmoscope. 

Some  of  the  branches  of  the  short  ciliary  arteries 
pass  forwards  through  the  ciliary  muscle,  and  enter 
the  iris. 

The  veins  of  the  choroid  form  a  vascular  stratum  Veina « vasa 
external  to  the  arterial  network  ;  they  are  arranged  in  ^"i'^'^^"^'!*" 
curves   (vasa   vorticosa),  converging  to  four  large 
branches,  which  perforate  the  sclerotic  midway  be- 
tween the  optic  nerve  and  the  cornea  and  ultimately 
empty  themselves  in  the  cavernous  sinus. 

Beyond  the  ora  serrata  the  inner  surface  of  the  Ciliary  pro- 
choroid  appears  striated  ;  anteriorly  the  striae  become 
deeper,  forming  the  ciliary  processes,  which  pass  for- 
ward and  overlap,  hut  do  not  actually  touch  the  edge 
of  the  lens.   These  processes,  amounting  to  about  sixty 
in  number,  are  received  into  as  many  folds  of  the 
vitreous  body :  they  are  lined  internally  by  the  siis- 
pensory  ligament  of  the  lens;  externally  they  are  m 
contact  with  the  ciliary  mnscle.    The  structure  of  the 
ciliary  processes  is  similar  to  that  of  the  choroid,  but 
anteriorly  the  vessels  bend  round  tipon  themselves, 
each  process  being  formed,  as  it  were,  of  a  club- 
shaped   mass  of  vessels  imbedded  in  fibro-cellular 
tissue  and  pigment  cells  ;  these  processes  are  situated 
immediately  behind   the   iris,  forming  the  ciliary 

^^Tlie  Iris,  as  has  been  already  stated,  arises  from  the  Thb  Iris. 
fibres  proceeding  from  the  margin  of  the  inner  lamina 
of  the  cornea,  some  of  which  may  be  traced  into  it.  A 
second  set,  arising  from  the  margin  of  the  cornea,  were  Itsattnch- 
mentioned  as  passing  posteriorly  towards  the  ciliary 

structure. 

processes  ;  some  of  these,  too,  may  be  followed  mto  the 
iris  In  addition  to  its  fibrous  structure,  the  iris  con- 
tains an  outer  longitudinal  and  an  inner  circular  set 
of  contractile  fibres,  connective  tissue,  pigment  cells, 
vessels  and  nerves.  Its  anterior  surface  is  tree,  and 
bathed  by  the  aqueous  humour ;  its  posterior  surface 
rests  against  the  capsule  of  the  lens,  and  it  inner 
marcrin  forms  the  circumference  of  the  pupil,  it  con- 
tain! a  vast  number  of  pigment  cells ;  those  on  its 
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posterior  siii'face  being  continuous  with  the  epithelium 
covering  the  elastic  lamina  of  the  ciliary  jorocesses. 

Contractile  The  Contractile  (muscular)  fibres  of  the  iris  mav  be 
divided  into  two  sets ;  the  outer,  or  radiating,  which 
are  described  as  running  in  fasciculi  from  without  in- 
wards, forming  the  dilatator  pupillse,  and  the  internal 
circular  fibres,  which  constitute  the  constrictor  pujoillaa. 

Vessels,  The  vessels  of  the  iris  pursue  a  similar  course ;  they 

are  of  a  small  size,  and  are  derived  from  the  long  ciliary 
arteries,  which  perforate  the  sclerotic  posteriorly  ;  they 
pass  along  in  the  ciliary  muscle  till  they  reach  the 
outer  margin  of  the  iris,  when  they  divide  and  form  a 
zone  round  its  circumference,  sending  off  branches  to 
the  iris  and  ciliai*y  muscle. 

Nerves.  The  iris  derives  its  nerves  from  the  ciliary  branches 

of  the  opbthalmic  ganglion,  which  connect  it  with  the 
third,  fifth,  and  sympathetic  nerves,  and  also  from 
the  long  ciliary  branches  of  the  nasal  nerve  ;  these 
uniting  form  a  plexus  round  the  outer  margin  of  the 
iris,  and  from  thence  send  off  branches  to  supply  the 
dilatator  and  constrictor  muscles. 

o/tS^u^r  contraction  of  the  pupil,  in  obedience  to  the 

e  pupi .  stimulus  of  light,  is  evidently  a  reflex  action  depending 
upon  excitation  of  the  retina,  the  impression  being 

Motor  transmitted  to  the  circulnr  muscle  of  the  iris  through 
the  third  nerve ;  for  it  is  through  the  action  of  the 
motor  fibres  of  this  nerve  that  the  circular  muscle  of 
the  iris  contracts,  for  when  the  retina  or  the  third  nerve 
is  destroyed  the  pujoil  remains  dilated.  If  the  optic 
nerve  is  divided,  the  iris  still  contracts  when  the 
portion  of  the  nerve  connected  with  the  brain  ia 
irritated ;  and  when  the  third  nerve  is  divided,  the 
irritation  of  its  distal  portion  will  still  excite  contrac- 
tion of  the  iris.  It  is  well  known  that  through  means 
of  this  reflex  action,  both  irides  will  contract  their 
pupils  under  the  influence  of  light  falling  on  one 
retina.  Thus,  in  amaurosis  of  one  eye,  its  pupil  may 
contract  when  the  other  eye  is  exposed  to  a  stronger 
light._  The  iris  also  contracts  in  association  with 
certain  other  muscles  supplied  by  the  third  nei-ve  : 
thus,  when  the  eye  is  directed  inwards,  or  upwards,  by 
the  action  of  the  recti,  the  iris  contracts,  as  if  under 
the  action  of  the  will ;  the  contraction  of  the  iris  may 
under  these  circumstances  occur  in  cases  of  total 
blindness.    The  contraction  of  the  pupils,  when  the 
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eyes  are  inverted  as  in  looking  at  near  objects,  serves  the 
purpose  of  excluding  the  extraneous  rays  of  light  which 
are  too  divergent  to  be  refracted  on  the  retina  *  The 
sympathetic  nerve  brings  the  radiating  fibres  of  the 
iris  into  action,  and  hence  division  of  the  sym]3athetio 
in  the  neck  is  followed  by  contraction  of  the  pupil, 
whereas  its  irritation  causes  the  pupil  to  dilate. 
Bonders  remarks,  that  the  action  of  the  sympathetic 
causes  a  persistent  exaltation  of  the  tone  of  the 
radiating  fibres  of  the  iris  ;  thus  the  dilatator  pupillae 
is  with  constant  force  the  antagonist  of  the  sphincter 
muscle.f  It  seems  very  possible,  however,  that  the 
sympathetic  fibres  in  this,  as  in  other  situations,  are 
chiefiy  distributed  to  the  vessels,  and  unless  by 
altering  their  calibre  hardly  influence  the  movements 
of  the  iris. 

The  fifth  is  the  sentient  nerve  of  the  iris  ;  its  motor  Sentient, 
action  can  only  be  explained  by  supposing  that,  when 
irritated,  reflex  action  takes  place  from  the  Gasserian 
ganglion,  for  its  influence  in  causing  contraction  of  the 
pupil  continues  after  division  of  the  oculo-motor  and 
the  sympathetic  nerves.J 

The  Retina  is  essentially  a  nervous  structure,  spread  ^i^^  ^b- 
over  the  inner  surface  of  the  back  of  the  eye.  It 
extends  from  the  optic  disc  forwards  as  far  as  the  Extent  and 
ora  serrata,  its  posterior  surface  being  in  contact 
with  the  hexagonal  cells  of  the  choroid  ;  internally 
it  is  separated  from  the  hyaloid  by  the  membrana 

limitans.  ,    .    .,  „  >  • 

The  vessels  of  the  retina  are  derived  from  the  arteria  The  central 
centralis  retina?,  which  enters  the  eye  through  the  f^^«^y ''^ 
centre  of  the  lamina  cribrosa,  and  passing  through  the 
optic  disc,  sends  out  branches  in  different  directions ; 
they  form,  however,  two  principal  groups  as  they  leave 
the  disc— one  ascending,  the  other  descending,  ihese 
vessels  are  at  first  situated  immediately  beneath  the 
membrana  limitans,  but  ultimately  they  dip  down  into 
th-  nervous  elements  of  the  retma,  terminating  m  a 
system  of  delicate  and  by  no  means  numerous  capilla- 


"Handbook  of  Physiology."    By  W.  T.  Kirkcs.  Eighth 


'^'^^^FiWe^Donde^  on  "  Accommodcation  aiid  Refraction,"  pub- 
lished by  the  New  Sydenham  Society,  p.  5/9. 
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ries.  The  veins  commence  in  a  circle  round,  the  era 
serrata,  and  converging  from  thence,  end  in  the  vena 
centralis  retinas,  which  passes  out  of  tlie  eye  through 
the  centre  of  the  optic  disc. 

The  optic  disc  is  described  by  Galezowski,  Clifford 
Allbutt,  and  other  aiithorities,  as  having  a  separate 
source  from  which  it  derives  its  blood-vessels,  con- 
sisting of  branches  from  the  pia  mater  to  the  chiasma 
of  the  optic  nerve,  a  branch  from  the  middle  cerebral 
to  the  optic  tracts,  as  well  as  vessels  from  the  choroid 
plexus  and  central  artery  of  the  retina  :  by  means  of 
the  former  (branches  from  the  pia  mater)  there  is 
an  unbroken  vascular  network  from  the  optic  tracts 
to  the  papilla.  In  consequence  of  this  arrangement, 
we  can  understand  how  anomalies  in  the  cerebral  cir- 
culation may  extend  to  the  papilla  of  the  optic  nerve, 
and  how,  from  disease  of  the  vessels  supplying  the 
papilla,  this  structure  may  be  converted  into  a  ])er- 
fectly  white  disc  (atrophy),  its  rose  colour  de])ending 
upon  the  supply  of  blood  from  the  above-mentioned 
sources.  On  the  other  hand,  the  condition  of  the 
vessels  of  the  optic  papilla  may  indicate  the  degree  of 
repletion  or  anasmia  of  the  cerebral  vessels,  of  which 
they  are  the  prolongation.*  But  we  must  bear  in 
mind  that  the  blood  supply  of  the  disc  is  also  main- 
tained by  vessels  given  off  from  the  central  artery  of 
the  retina,  and  from  a  vascular  circle  which  surrounds 
the  disc,  formed  from  branches  of  the  short  cihary 
arteries.  In  addition  to  these  vessels  the  optic  disc 
receives  arteries  and  veins  directly  from  the  choroid, 
these  anastomose  with  branches  from  the  central  ves- 
sels of  the  retina. 

A  deeply-tinted  yellow  spot,  called  the  manda  Intea 
may  be  observed  m  the  retina,  situated  exactly  in  the 
axis  of  vision ;  it  is  therefore  about  the  one-tenth  of 
an  inch  to  the  outer  side  of  the  entrance  of  the  optic 
nerve  (optic  disc) ;  in  its  centre  will  be  seen  a  small 
depression  the  fovea  centralis.  The  retinal  vessels 
will  be  noticed  curving  above  and  below  this  spot  in 
an  arched  manner,  but  they  do  not  cross  it  The 


»  Ettide  Opbtlialmoscopique  sur  Ics  Alterations  dn  Nei-f 
Optiqiie  par  X.  Galezowski,  p.  33,  Paris,  18(iG;  also  "  On  the 
Use  of  the  Upbtbalmoscope,"  by  T.  Clifford  Allbutt,  p.  30 
London,  18/ 1.  '  ^  ' 
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macula  lutea  is  tlie  most  sensitive  part  of  the 

''^^As'l  have  ah-eacly  mentioned  (p,  3)  the  fibrous  Ef^Jramy^.^ 
sheath  of  the  optic  nerve  is  divided  into  two  layers,  ^erve. 
the  outer  one  being  fused  with  and  strengthening  the 
posterior  and  middle  layers  of  the  sclerotic ;  and  the 
internal   sheath,  which  represents  the  neurilemma, 
passing  forwards  to  the  intra-ocular  surface  of  the 
sclerotic  to  become  fused  with  its  anterior  layers.  Con-  geierai 
sequently,  at  the  optic  foramen  of  the  sclerotic,  a  more  opemng. 
or  less  projecting  border  is  formed,  to  which  the  edge 
of  the  posterior  opening  of  the  choroid  is  attached  by 
filamentary  tissue.    The  scleral  opening  is  hiied  by 
the  anterior  part  of  the  optic  nerve. 

The  lamina  cribrosa  is  constituted  by  processes  from 
the  neurdemma  of  the  optic  nerve,  strengthened  by  a 
network  of  elastic  elements  from  the  sheath  of  the  cen- 
tral artery  of  the  retina,  and  by  fibres  from  the  sclerotic. 

The  Suspensory  Ligameat  of  the  (zonula  of  Ligament 

Zinn)  is  a  fibro-cellular  structure  internal  to  the  hexa- 

Lens. 

goual  cells  of  the  choroid  ;  it  passes  forwards  from  the 
Sra  serrata  and  along  the  ciliary  processes,  and  dip- 
ping down  over  the  margin  of  the  lens,  it  is  incor- 
porated with  the  anterior  surface  of  the  capsule  ot  the 
lens.  In  leaving  the  cihary  body  to  pass  to  the  lens, 
the  suspensory  ligament  forms  the  anterior  wall  of  the 
canal  of  Petit,  to  be  presently  noticed  •„ 

The  Hyaloid  constitutes  the  membranous  bag  m  The  Hta- 
which  the  Vitreous  is  contained;  it  is  a  most  delicate 
and  fragile  structure,  and  is  in  immediate  contact  with 
the  membrana  limitans  as  far  forwards  as  the  ora 
serrata  :  anteriorly  it  is  in  apposition  with  the  suspen- 
sory ligament  of  the  lens,  untU,  advancing  close  up 
to  the  margin  of  the  lens,  it  dips  down  behmd  it  so 
that  the  edge  of  the  lens  is  contained  m  a  canal,  hist 
described  hj  Petit,  which  is  formed  by  the  suspensory 
lio-ament  in  front  and  by  the  hyaloid  behind. 

"Enclosed  in  this  sac  (the  hyaloid)  is  the  Vvtreom 
humour  consisting  of  mucous  tissue— the  gelatinous 
connective  ti3,ue°of  Kolliker.  It  is  structureless 
Sout  nerves  or  vessels,  but  contams  nuclei  and 
Tells  which  are  principally  found  m  its  peripheral 
Os  and  near  the  hyaloid.  The  nutrition  of  the 
vitieousTs  carried  on  through  the  vessels  of  the  retina 
and  choroid. 
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The  Lens  i.s  a  transparent  double-convex  body, 
about  the  sixth  of  an  inch  thick,  more  curved  behind 
than  in  front ;  it  is  comiDOsed.  of  a  numerous  series  of 
fibres,  united  so  as  to  form  plates  or  lamina?,  having  a 
very  complex  arrangement.  It  is  contained,  in  an 
elastic  homogeneous  caj^sule  ;  on  the  posterior  surface 
of  the  anterior  capsule  is  a  layer  of  polygonal  cells, 
otherwise  the  capsule  has  no  epithelium.  The  lens 
with  its  capsule  may  be  said  to  rest  joosteriorly  in  the 
anterior  part  of  the  vitreous,  the  hyaloid  intervening, 
and  in  front  it  is  attached  by  the  suspensory  ligament 
to  the  ciliary  processes,  and  is  in  contact  with  the 
posterior  surface  of  the  iris,  and  aqueous  humour. 

The  last  structure  I  have  to  notice  is  the  Ciliary 
Muscle;  it  consists  of  two  sets  of  smooth  muscular 
fibres,  one  having  a  meridional  dii-ection,  the  other  a 
circular  course;  the  former  arise  I'rom  the  point  of 
junction  of  the  cornea  and  sclerotic,  and  pass  back- 
wards beneath  the  sclerotic  as  far  as  the  ora  serrata ; 
they  are  attached  to  tbe  sclerotic.  These  bundles  of 
muscular  fibre  have  an  intimate  connexion  with  the 
connective  tissue  of  the  ciliary  processes  and  choroid. 
The  circular  fibres  of  the  ciliary  muscle  are  chiefly 
found  near  the  boundary  of  the  iris,  and  are  attached 
to  the  fibres  proceeding  from  the  inner  layer  of  the 
cornea  towards  the  iris. 

The  source  of  the  vessels  supplying  the  ciliary 
muscle  is  the  same  as  in  the  case  of  the  iris.  Its 
nerves  are  derived  from  the  ciliary,  naso-ciliary  (a 
nerve  of  sensation),  and  also  from  the  sympathetic ; 
these  unite  and  form  an  abundant  plexus  in  the 
muscle  ;  it  is  also  supj)lied  with  ganglionic  cells. 

The  Eyelids  serve  a  most  important  function  in 
l)rotecting  the  eye.  Their  anatomy  will  be  readily 
understood  by  reference  to  the  diagram  on  the  oppo- 
site page,  after  M.  Moll,  which  represents  a  vertical 
section  through  the  middle  of  the  upper  eyelid,  treated 
with  acetic  acid,  and  magnified.* 

The  surface  of  the  skin  of  the  lid  (a)  is  covered  with 
fine  hairs,  and  is  continuous  with  the  palpebral  con- 
junctiva (18-18).  The  cilia  (22,  23)  emerge  from  about 

*  "Archivf.  Ophth.,"  Bd.  iii.  p.  258.  1857.;  aud  II.  Power 
"Illustrations  of  Diseases  of  the  Kye,"  p.  84,  18G7.  ' 
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the  centre  of  the  free  margin  of  the  lids,  their  foUicles 
extending  backwards  into  the  eyelid  above  the  tarsal 
cartilage:  several  sebaceous  glands  open  into  each 
hair  follicle.  The  centre  of  the  lid  is  occupied  by  the 
palpebral  portion  of  the  orbicularis  muscle  (c),  a  small 
portion  of  it  (-21)  [Horner's  muscle]  passing  beneath 
the  ciha ;  through  these  contractile  fibres  the  duct  ot 
the  Meibomian'  glands  is  seen  to  pass.  The  tarsal 
cartilage  (e)  is  situated  immediately  beneath  the  con- 
ianctiva,  the  levator  palpebral  is  attached  to  its  upper 
border  (17).  The  Meibomian  glands  (12)  are  imbedded 
in  the  tarsal  cartilage,  and  open  (19)  near  the  inner 
margin  of  the  edge  of  the  lid. 


Fig.  2. 


£0 


Section  of  Eyelid.— After  Moll. 


A  External  skin.  n.  Subcutaneous  connective  tissue, 

r  Pahoebral  part  of  the  muse,  orbicularis.  ,  ■    ,  ■ 

D.  OoBuective  tissue  containing  fat  between  the  orbicularis 

and  the  tarsus.  , ,  , 

E.  The  tarsal  cartilage.  F.  Mucous  membrane. 
G-  Free  border  of  the  lid.  _  . 

1  ■  Fnidermis.  2.  Cutis,  with  papilla. 

3  SSS  with  their  follicles.  4.  Sweat  glands. 

5.  Bloodvessels  in  the  subcutaneous  connective  tissue. 

6.  Nerves  in  the  same. 

7.  Pars  ciliaris       \     the':musc.  orbicularis. 

8.  Pars  palpebrahs  J 

ll:  Bloodvessels  in  the  connective  tissue  between  the  muse, 
orbicularis  and  the  tarsus. 

11.  Nerves  in  the  same. 

12.  Lobuli  of  the  Meibomian  glands. 
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13.  Teraaination  of  tlic  same  prl.iDcls. 

14.  Sccticm  of  an  adjoining  Meibomian  glajid. 

15.  Adipose  tissue  iu  tlie  most  superior  part  of  the  tarsus  over 

the  euds  of  the  Meibomian  glands. 
Ifi.  Elastic  tissue  merging  into  the  upper  part  of  the  tarsus. 

17.  Mnscuhis  levator  palpebrte  superioris,  terminating  iu  the 

above-named  elastic  tissue. 

18.  Papilla3  of  tlie  mucous  membrane. 

19.  Opening  of  the  exei-etory  duet  of  tlie  Meibomian  follicle. 

20.  Glands  of  small  hairs  near  the  free  border  of  tlie  lid. 

21.  Tarsal  portion  of  the  orbicularis  (Horner's  muscle). 

22.  Cilia.  23.  Two  rilia  iu  one  follicle. 

24.  Sebaceous  glands  of  the  cilia. 

25.  Cutis  of  the  free  border  of  the  lid. 


Accommo- 
dation OF 

THB  Erii. 


Due  to 
changes  of 
curvature 
in  the  lens. 


The  experi- 
ments of 
Helmholtz. 


THE  ACCOMMODATION  OF  THE  EYE. 

The  Accommodation  of  the  Ej^e  — tliat  is,  the  me- 
cliauism  by  which  rays  of  light  from  object.s  at  dif- 
ferent distances  are  brought  to  a  focus  ou  the  retiua, 
has  been  a  matter  of  dispute  for  years ;  and  the  sub- 
ject has  acquired  additional  interest  from  the  large 
share  of  attention  which  has  of  late  been  directed  to 
the  disorders  of  accommodation. 

It  will  be  advisable,  in  the  first  place,  to  glance  at 
the  facts  which  appear  to  prove  that,  in  the  accommo- 
dation of  the  eye  for  near  objects,  the  convexity  of  the 
anterior  surface  of  the  lens  is  increased.  It  is  evident 
that  this,  or  some  equivalent  change  in  the  dioptric 
media  of  the  eye,  must  take  i^lacc,  otherwise  rays  of 
light  from  a  near  object  (divergent  rays)  could  not  pos- 
sibly be  brought  to  a  focus  on  the  retina,  upon  which 
rays  from  distant  object.s  (parallel  rays)  are  also  fo- 
cussed;  in  other  words,  parallel  and  divergent  rays 
cannot  be  brought  to  the  same  focus,  unless  the  re- 
fracting medium  through  which  they  pass  is  capable 
of  altering  its  power  of  refraction. 

The  necessary  adjustment  for  the  accommodation  of 
the  eye  might  be  brought  about  by  changes  in  the  cur- 
vature of  the  cornea,  or  else  by  an  elongation  and  con- 
traction of  the  antero-posterior  axis  of  the  eyeball  •  it 
would  seem,  however,  as  if  Cramer  and  Helmholtz  had 
settled  the  matter  in  favour  of  an  alteration  in  the  ciir 
yature  of  the  lens  as  the  cause  of  the  necessary  chano-es 
m  the  dioptric  media.  ^ 

Helmholtz  in  his  experiments,  took  advantage  of  the 
well-known  fact  that  when  a  hghted  candle  is  held  in 
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front  of  a  healthy  eye,  three  reflected  images  of  the 
flame  may  be  seen  apparently  in  the  pupil — an  anterior 
and  posterior  erect  image,  being  the  reflections  from  Changes  of 
the  cornea  and  anterior  surface  of  the  lens,  and  a  fi^^oj^"'''' 
middle  bat  inverted  image  reflected  from  the  posterior  strated. 
surface  of  the  lens  or  vitreous.  With  his  ophthalmo- 
meter he  was  able  to  measure  the  magnitude  of  these 
reflected  images  under  varying  circumstances,  and  he 
found  that  so  long  as  the  person  under  observation 
loolted  steadily  at  a  distant  object—that  is,  accommo- 
dated his  eye  for  the  far  point— the  three  reflected 
figures  of  the  flame  of  the  candle  remained  unaltered 
in  size  ;  but  the  instant  the  accommodation  of  the  eye 
was  changed,  and  a  near  object  was  brought  under 
observation,  the  reflected  image  from  the  anterior  sur- 
face of  the  lens  increased  in  magnitude,  the  other  figures 
remaining  unaltered  in  size. 

It  becij-me  evident,  therefore,  that  in  varying  the  ac- 
commodation of  the  eye  from  a  far  to  a  near  object, 
the  convexity  of  the  anterior  surface  of  the  lens  was 
augmented,  the  depth  of  the  lens  from  before  back- 
wards being  increased  by  the  bulging  forwards  of  its 
anterior  surface.  The  increase  thus  observed  in  the 
curvature  of  the  lens,  has  been  shown,  mathematically, 
to  be  sufiicient  to  bring  divergent  rays  from  near  ob- 
jects to  the  same  focus  as  that  of  parallel  rays  from 
distant  objects  without  such  alteration.  In  the  latter 
case  the  lens  is  at  rest,  and  it  is  only  when  we  look  at 
near  objects  that  the  accommodation  is  brought  into 

The  same  conclusion,  as  to  the  nature  of  the  changes 
which  occur  in  the  adaptation  of  the  eye  to  vision  at 
different  distances,  has  been  arrived  at  in  other  ways  ; 
but  the  above  experiments  are  sufficient  for  our  pre- 

'^tVc  accommodation  of  the  eye  appears  to  be  a  vo-  f^^^'^^ 
luntary  act,  iiiasmuch  as  it  is  under  the  control  _ot  the  i^ntary  aci 
will  •  we  wish  to  see  a  near  object,  and  on  looking  at 
it  the  changes  in  the  form  of  the  lens  above  described 
take  place  m  the  same  way  as  the  extensor  muscles 
respond  to' the  desire  to  open  our  hand  when  closed. 
In  the  infant  we  see  how  vague  and  uncertain  the  per- 
formance of  tho^e  actions  is,  which  for  accuracy  depend 
upon  the  accommodation  of  the  eye  ;  doubtless  by  re- 
petition these  actions  afterwards  become  unconscious 
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afid  automatic ;  the  acquired  facilities  being  organized 
..i^fi  the  constitution  of  the  sensori-motor  ganglionic 
*  nuclei,  tfae  movements  follow  as  re'fl'ex  effects  of  an  ex- 
ternal _  stimulus.  Another  point  especially  deserving 
attention  in  connexion  with  these  focal  adjustments, 
is  the  combined  precision  and  incessant  variation  re- 
quired: so  long  as  a  person  is  awake,  alterations  in 
the  distance  between  the  retina  and  objects  under  ob- 
servation must  be  taking  place  at  every  instant,  neces- 
sitating corresponding  alterations  in  the  curvature  of 
the  lens  ;  for  it  has  been  proved  that,  for  correct  vision, 
not  only  must  the  rays  of  hght  be  brought  to  a  focus 
on  the  retina,  but  they  must  be  accurately  focussed  on 
its  bacillary  layer. 

The  highest  authorities  of  the  day  hold,  that  the 
accommodation  of  the  eye  is  effected  by  the  action  of 
the  ciliary  muscle.  Bonders  says — "  It  therefore  re- 
mains only  to  attribute  to  the  musculus  ciliaris  the 
important  quality  of  accommodation  muscle.  But  the 
mechanism  whereby  the  contraction  of  this  little  muscle 
alters  the  form  of  the  lens,  to  however  small  a  compass 
the  question  may  now  be  reduced,  is  not  yet  satisfac- 
torily or  convincingly  brought  to  light."* 

In  support  of  this  idea  we  cannot  overlook  the 
fact  that  in  those  animals  whose  range  of  accommoda- 
tion is  highest,  as  birds,  the  ciliary  muscle  is  larr^ely 
developed;  in  those,  as  fishes,  in  which  accommo- 
dation is  almost  7iil,  the  ciliary  muscle  is  hardly 
developed.  *^ 
At  one  time  it  was  supposed,  that  in  the  accommo- 
dation of  the  eye  the  action  of  the  ciliary  muscle  was 
much  assisted  by  the  iris  ;  but  Yon  Graefe's  case  has 
settled  this  point ;  for  in  this  instance,  the  whole  of 
the  ins  was  removed  and  yet  the  focus  of  accommoda- 
tion remained  perfect. 


or."/xT^^°'o™?'^^'^'°'^  Refraction  of  the  Eye,"  by  Bonders 
p.  2G  (New  Sydenham  Society).  ^  '     ^  -^^J^ci^rs, 
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EXAMIIJATION  OF  THE  EYE. 


The  first  and  most  essential  point  to  attend  to  in  ex- 

aminino-  the  eye  is,  that  it  should  be  illuminated  by  a  ^^j.  ^ye. 

clear,  bright  light.    The  patient  may  conveniently  be 

seated  before  a  window,  the  surgeon  standing  in  such 

a  position,  that  no  part  of  his  person  intercepts  the  rays  Light. 

of  lio-ht  from  falling  directly  on  the  patient's  eye,  and 

yet  enabling  him  to  examine  the  part  thoroughly. 

The  next  thing  to  be  done  is  to  open  the  eyelids,  the  ^anip.-ia- 
upper  one  with  the  thumb  of  one  hand,  and  the  lower 
with  the  other.  This  manipulation,  though  simple 
enough,  requires  care ;  even  slight  pressure  on  the 
diseased  eyeball  frequently  causing  pam  and  irritation, 
followed  by  a  gush  of  tears  from  the  eye,  which  tor  the 
moment  prevents  us  from  proceeding  with  our  exami- 
nation The  lids  having  been  separated  as  far  as  pos- 
sible the  condition  of  the  ciha,  puncta,  conjunctiva, 
sclerotic,  cornea,  and  iris  should  be  carefully  noticed 

If  one  eye  only  is  diseased  we  must  compare  its  condi-  The  two^^ 
tion  with  the  sound  eye  ;  shght  alterations  m  the  colour  compared, 
and  brightness  of  the  iris,  which  may  nevertheless  be 
very  significant,  are  often  thus  distmgaishable,  and 
any  abnormal  prominence  or  flattenmg  of  one  cornea 
will  be  made  more  apparent  by  contrast  with  the 
other.  It  is,  moreover,  by  a  comparative  examination 
of  this  kind,  that  we  ascertain  the  nature  of  the  various 
derangements  that  are  met  with  m  connexion  with 
the  muscular  apparatus  and  movements  of  the  eyeball. 
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The  degree  of  diplopia,  or  squint,  existing  in  any 
particular  case  may  be  obtained  by  directing  the 
patient  to  look  at  a  distant  object  in  front  of  him, 
and  then  making  a  mark  on  the  lid  opposite  to  the 
centre  of  the  pupil  of  the  squinting  eye ;  if  now  the 
working  eye  be  closed,  and  the  patient  still  directed  to 
look  at  the  distant  object,  the  squinting  eye  will  move 
outwards  so  as  to  fix  the  object  under  observation,  and 
another  mark  must  then  be  made  on  the  lid  beloAv  the 
pupil ;  the  distance  between  the  first  and  second  dots 
will  measure  the  angle  of  squinting. 

Examination  of  the  Iris.~It  will  frequently  be  neces- 
sary in  examining  the  diseased  eye,  to  ascertain  if  the 
iris  responds  to  the  stimulus  of  light,  or  in  other  words, 
if  the  pupil  dilates  and  contracts  freely.  To  determine 
this,  the  patient  should  be  jilaced  before  a  moderately 
strong  light,  which  falls  obliquely,  from  one  side  only, 
on  the  eye.  The  unafi'ected  eye  should  be  closed  with 
a  folded  cloth  or  the  hand,  so  that  no  light  can  reach 
it.  The  surgeon  then  places  himself  in  such  a  position, 
that  while  he  throws  a  very  dark  shadow  on  the  un- 
covered eye  with  his  hand,  he  keeps  the  pupil  well  in 
sight.  Fixing  his  eye  on  the  edge  of  the  pupil  he 
quickly  removes  his  hand  so  as  to  allow  a  bright  light 
to  fall  on  the  eye,  and  then  the  eye  is  again  shaded, 
and  so  on.  If  the  iris  be  healthy  the  pupils  will  have 
dilated  while  the  light  was  shaded  from  the  eye,  but 
will  contract  again  the  instant  that  luminous  rays 
reach  the  retina.  Any  deviations  from  this  rule  should 
be  carefully  noticed,  for,  in  the  absence  of  synechia  or 
other  mechanical  impediment  to  the  motions  of  the 
iris,  the  character  of  its  response  to  luminous  impres- 
sions afford  us  valuable  information  in  many  disorders 
atiectmg  the  deep-seated  structures  of  the  eye  The 
retina  may  however,  be  extensively  diseased  and  yet 
the  pupils  ddate  and  contract  on  the  stimulus  of  lioht 
lor  as  I  have  bef  ore  remarked,  light  falKng  on  "the 
retina  of  a  healthy  eye  will  through  reflex  action 
cause  the  contraction  of  the  iris  in  the  other  eve 
although  it  be  amaurotic  ;  and,  on  the  other  hand,  an 
inactive  and  dilated  pupil  does  not  by  any  means  invari- 
ably  indicate  a  diseased  condition  of  the  retina  In  all 
doubtful  cases  It  is  advisable  to  apply  a  weak  solution 
of  atropine  to  the  eye,  the  existence  of  synechia  are  de- 
monstrated m  this  way,  the  afPected  i^pil  dilating  in 
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an  irregular  manner.  But  supposing  there  are  no 
such  complications,  the  atropine  will  nevertheless  be 
useful,  enabling  us  the  better  to  examine  the  deeper 
structures  of  the  eye  with  the  ophthalmoscope. 

Eyelids  and  Lachrymal  Apparatus. — It  is  by  no  Examiiia- 
means  an  uncommon  circumstance  for  foreign  bodies  Hon  of  the 
to  become  lodged  beneath  the  upper  lid,  and  in  order  '  ^' 
to  see  them  it  is  necessary  to  evert  the  lid.    A  steel 
probe,  or  some  such  blunt  instrument  which  will  not  Mode  of 
easily  bend,  is  laid  against  the  skin  of  the  lid  along  them!"^ 
the  upper  border  of  the  tarsal  cartilage,  or  about  half 
an  in  ch  from  the  free  margin  of  the  lid ;  the  surgeon, 
with  the  other  hand,  takes  hold  of  some  of  the  most 
prominent  cilia,  and  after  gently  drawing  the  lid  for- 
ward, turns  it  backwards  over  the  probe ;  if  the  patient 
be  now  directed  to  look  downwards,  the  whole  of  the 
stiperior  palpebral  conjunctiva  may  be  examined. 

The  condition  of  the  passages  by  which  the  lachrymal 
secretion  passes  from  the  eye  into  the  nose  often  re-  tioM."*'' 
quires  investigation,  for  should  they  become  occluded, 
it  is  evident  that  the  tears  will  be  unable  to  escape 
throiTgh  their  proper  channel,  and  accumulating  at  the 
inner  corner  of  the  eye  will  overflow  and  run  down  the 
cheek.  Under  these  circumstances  an  idea  may  be  SituatioQ 
gained  of  the  seat  of  the  obstruction  from  the  fol-  taSned. 
lowing  considerations : — If  the  puncta  and  canaliculi 
are  healthy,  gentle  pressure  made  over  the  lachrymal 
sac  will  cause  a  minute  drop  of  fluid  to  ooze  out  through 
the  puncta ;  but  supposing  these  structures  to  be  im- 
pervious, no  sach  regurgitation  of  flxiid  can  take  place. 
If  therefore  constant  lachrymation  exists,  and  on  mak- 
ing pressure  below  the  tendon  of  the  orbicularis,  a  drop 
of  fluid  oozes  out  through  the  puncta,  we  may  conclude 
that  the  obstruction  is  in  the  nasal  duct. 

There  are,  however,  exceptions  to  this  rule,  for  if  the  ^gP^^f' 
lachrymation  depends  on  malposition  of  the  puncta,  the  pimeta. 
either  from  chronic  inflammation  and  thickening  of 
the  conjunctiva,  from  paralysis  of  the  orbicularis,  or 
any  other  cause  slightly  displacing  the  puncta,  it  is 
evident  that  only  a  portion  of  the  tears  can  gain  access 
to  the  sac,  the  remainder  flowing  over  the  cheek. 
Under  these  circumstances,  the  lachrymal  sac  being 
partly  full,  if  pressure  is  made  over  it,  a  drop  of  fluid 
will  ooze  out  through  the  puncta ;  but  in  such  cases 
there  can  be  no  difficulty  in  ascertaining  the  cause  of 
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the  overflow,  the  displacement  of  the  puncta  heing 
readily  detected  by  simple  inspection.  _ 

If  we  have  reason  to  suppose  that  either  the  puncta 
or  caualiculi  are  closed,  we  may  explore  the  parts  hy 
introducing  a  fine  jKobe  into  the  punctum,  and  passing 
it  along  the  canaliculus  into  the  lachrymal  sac.  _  This 
is  an  easy  matter  if  the  parts  are  healthy,  but  if  ob- 
structed, we  shall  be  unable  to  pxinh.  the  instrument 
beyond  the  point  of  stricture.  In  this  operation  the  lid 
should  be  slightly  everted,  so  as  to  expose  the  punctum, 
and  a  hue  probe  should  be  passed  into  it  for  about  half 
a  line  in  a  pei-pendicular  direction,  the  instrument  being 
afterwards  directed  horizontally  inwards  towards  the 
lachrymal  sac.  Care  should  be  taken  in  passing  the 
probe,  as  the  mucous  membrane  lining  the  canal  is  a 
very  delicate  structure,  which  may  readily  be  torn  or 
injured,  and  a  permanent  stricture  of  the  canal  result. 

Some  slight  resistance  to  the  passage  of  the  probe  is 
often  felt  at  one  or  both  extremities  of  the  canaliculus  ; 
this  arises  from  the  presence  of  two  small  valves,  and 
the  involuntary  contraction  of  the  sphincter  muscle 
which  surrounds  the  orifices  of  the  duct.  Gentle,  but 
continued  pressure  with  the  probe,  in  the  direction 
above  indicated,  will  speedily  overcome  the  spasm  of 
these  contractile  fibres,  and  the  instrument  will  then 
readily  enter  the  sac,  and  its  point  may  be  pushed 
against  the  inner  bony  wall. 

Tension  of  the  Eyeball. — The  patient  should  be 
directed  to  close  the  lids  of  the  eye  under  examination  ; 
the  surgeon  then  places  the  tip  of  one  forefinger  on  the 
outer  part  of  the  eyeball,  exerting  gentle  pressure  on 
the  opposite  side  of  the  globe  with  the  forefinger  of  the 
other  hand  ;  the  amount  of  resistance  offered  indicates 
the  degree  of  tension.  In  its  healthy  state  the  globe 
can  be  easily  dimpled,  but  in  chronic  glaucoma  it 
becomes  of  stony  hardness.  Mr.  Bowman  remarks  — 
_  "  I  have  foTind  it  possible  and  practically  useful  to 
distingxiish  nine  degrees  of  tension,  and  for  convenience 
and  accuracy  of  note  taking  have  designated  them  by 
special  signs.    The  degrees  may  be  thus  exhibited  : 

"  T  represents  tension,  T  N  tension  normal ;  the  in- 
terrogation (P)  marks  a  doubt,  which  in  such  matters 


*  "Britisli  Medical  Journal,"  18G2,  vol,  ii.  p,  378. 
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we  must  often  be  content  with  ;  the  numerals  following 
the  letter  T  on  the  same  line,  with  or  without  the  sign 
+ ,  indicate  the  degree  of  increased  tension  ;  or  if  the 
letter  T  be  followed  by  — ,  of  diminished  tension. 

•■'  It  is  also  to  be  borne  in  mind  that  the  normal 
tension  has  a  certain  range  or  variety  in  persons  of 
different  age,  build,  temperament,  and  according  to 
varying  temporary  states  of  the  system  as  regards 
emptiness  and  repletion." 

Test  Types.— It  has  been  found  advantageous  to  Test  types, 
have  a  fixed  scale  by  which  to  test  the  acuteness  of 
vision,  and  which  may  be  used  not  only  as  a  standard 
of  comparison  between  one  person  and  another,  but 
also  to  ascertain  whether  a  patient's  sight  be  improving 
or  otherwise  under  treatment.  Snellen's  test  tjpe^s  s^nelien  s 
are  now  commonly  employed  for  this  purpose*  A 
series  of  these  types  from  No.  I.  to  No.  XX.  are 
arranged  according  to  the  size  of  the  letters,  so  that 
No.  I.  is  seen  by  a  normal  eye  at  a  distance  ot  one  toot 
at  an  angle  of  tive  minutes,  and  its  letters  cannot  be 
distinctly  made  out  beyond  that  distance.  The  letters 
of  No.  If.  are  seen  at  two  feet  distance  at  the  same 
angle,  and  so  on,  up  to  No.  XX.  Mpihodof 

Supposing  now  a  patient  to  be  affected  with  a  defect  Mj^^^f^em, 
of  vision,  so  that  he  cannot  see  No.  I.  type  at  a  dis- 
tance of  twelve  inches  from  his  eyes,  but  can  make  out 
No  IV.  type  at  this  distance;  evidently  he  reqnires  to 
see  the  letters  under  a  larger  angle  than  that  of  hve 
minutes,  in  order  that  he  may  gain  a  larger  retinal 
image.    We  calculate  the  degree  of  acuteness  of  vision 

as  follows : — ■ 

V  =  Acuteness  of  vision.  ^  . 

d  =  utmost  distance  at  which  the  type  is  recognised 
D  =  distance  at  which  type  appears  at  an  angle  ot 

five  minutes. 

Then  V=^. 

For  instance,  the  individual  who,  Having  his  eyes  pro- 
perly accommodated,  distinguishes  No.  XX.  test  type 

*  Various  forms  of  test  typ.s  may  he  obtaiued  fi^rn  Messrs. 
Williams  and  Norgate,  H.;nrietta  ytreet,  Covcut  (.aia.n, 
Londou. 
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only  at  ten  feet,  instead  of  twenty  feet,  has  diminished 
acuteness  of  vision, 


V  —  ifl 

'    2  0 


If  he  can  only  distinguish  No.  III.  type  at  one  foot, 
his  acuteness  of  vision  V  =     and  so  on. 

The  range  of  accommodation  for  vision  at  different 
distances  varies  in  different  individuals  and  at  different 
periods  of  life  ;  in  the  normal  or  emmetropic  eye,  the 
nearest  point  of  distinct  vision  is  from  three  and  a  half 
to  four  inches,  and  the  furthest  point  is  at  an  infinite 
distance,  being  limited  only  by  the  loss  of  the  rays  of 
light,  due  to  atmospherical  or  physical  causes. 

The.  Visual  Fidel — The  visual  powers  maybe  almost 
perfect  at  the  macula  lutea,  and  yet  beyond  this  spot 
the  functions  of  the  retina  maybe  completely  destroyed. 
It  is  often  necessary,  therefore,  to  ascertain  the  extent 
of  the  visual  field— that  is,  of  the  integrity  or  otherwise 
of  the  whole  of  the  sentient  surface  of  the  retina. 

The  Hniitation  of  the  visual  field  may  be  ascertained 
an  the  following  manner.  The  patient  is  seated  at  a 
distance  of  a  foot  from  a  blackljoard,  or  a  frame  in  which 
has  been  placed  a  sheet  of  blue  tissue  or  other  paper. 
On  the  centre  of  this  a  small  cross  is  marked  with 
chalk  or  pencil,  and  the  patient  is  directed  to  fix  his 
eye  upon  this  point,  the  other  eye  being  closed.  The 
crayon  is  now  moved  over  the  paper,  being  carried 
successively  upwards,  downwards,  and  to  the  right  and 
left_ horizontally,  marlcing  in  each  direction  the  extreme 
limits  at  which  the  patient  perceives  it.  The  same 
plan  is  followed  for  all  intermediate  points,  and  the 
outline  thus  drawn  upon  the  board  or  paper  shows  the 
limit  of  the  field  of  visual  perception.  The  other  eye 
may  then  be  tested  in  the  same  way.* 

A  good  idea  of  the  extent  of  the  visual  field  may  be 
obtained  by  directing  the  patient  to  close  one  eye,  and 
With  the  other  to  look  steadily  at  one  of  the  observer's 
eyes.  AVhile  the  patient  keeps  his  eye  fixed  in  this 
way,  the  observer  moves  one  of  his  hands  in  various 
directions  over  the  patient's  field  of  vision,  ascertain- 
ing how  far  the  hand  can  be  seen  from  the  optic  axis 
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of  the  eye  under  observation.'  It  is  evident  that  under 
these  circumstances,  if  the  functions  of  any  part  of  the 
retina  external  to  the  macula  lutea  is  impaired,  that 
the  patient  will  be  unable  to  see  the  observer's  fingers 
when  situated  at  the  corresponding  part  of  the  visual 
field. 

If  the  patient's  sight  is  .so  far  impaired  that  he  can  ^^other 
no  longer  count  fingers,  it  may  yet  be  necessary  to  ™®  °'  • 
test  the  extent  of  the  field  of  vision,  which  may  be 
managed  as  follows.  One  eye  being  closed,  a  white 
disc  may  be  moved  over  the  surface  of  the  blackboard, 
and  the  point  at  which  the  patient  recognises  the  object 
should  be  marked  on  the  board;  or  the  uphfted  hand 
may  be  held  at  a  distance  of  a  foot  from  the  patient's 
face,  and  having  directed  him  to  look  towards  it,  a 
lighted  candle  is  to  be  held  in  different  positions  m 
the  visual  field,  and  the  spots  noted  at  which  it  can 
be  seen. 

T!IE  OPIITnALMOSCOPE. 

The  ophthalmoscope  is  now  in  such  constant  use  as  The^Oph- 
a  means  of  exploring  the  condition  of  the  deeper  ^^^^^ 
structures  of   the  eye,   that  I  need  not  ddate  on 
the  advantajjes   it    offers    in   the  investigation  of 
afi"ections  of  "those  parts,  which  were  formerly  very 
obscure. 

IlluminaUon  of  the  %e.-The  reason  why  we  can-  I  s  prn. 
not  ordinarily  see  the  interior  of  the  eye  without  the  ^^P_ 
aid  of  such  an  instrument,  as  well  as  the  principle  ot 
its  action,  will  both  become  intelligible  by  reference  to 
the  following  figure  (Fig.  3),  in  which  A  represents 
the  eye  under  examination,  accommodated  to  the  dis- 
tant point  F,  where  the  flame  of  a  lamp  is  supposed 
to  be  situated.    It  is  evident  that  some  of  the  diver- 
gent rays,  proceeding  from  the  luminous  body  at  ^, 
will  fall  upon  A's  cornea,  and  being  refracted  by  its 
dioptric  media,  they  will  meet  at  C  on  A  s  retina 
Some  of  these  rays  are  absorbed,  others  are  reflected 
by  the  structures  of  the  fundus,  and  these,  before 
emercrincr  from  the  eye,  must  pass  through  precisely 
the  b"ame  media  as  they  did  on  entering  it;  and  m 
consequence  of  their  pursuing  this  path,  they  will  be 
brought  to  a.  focus  at  the  point  from  which  they 
Btarted-namely,  at  F.    Unless  an  observer  s  eye, 
therefore,  can  be  made  to  take  the  place  of  the  iumi- 
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nous  body  at  F,  it  is  evident  that 
none  of  the  reflected  Hght  from 
A's  retina  can  jjossibly  reach  the 
observer's.  A's  pupil,  therefore, 
appears  black  to  a  person  in  the 
position  2?,  or,  in  fact,  at  any 
other  point  than  at  F.*  If,  how- 
ever, a  mirror  with  a  hole  in  its 
centre,  through  which  light  can 
pass,  be  suTostituted  for  the 
lamp,  and  the  rays  reflected 
from  its  surface  be  directed  into 
the  eye  A,  the  light  return- 
ing from  A's  retina  can  now 
enter  the  observer's  eye,  which, 
under  these  circumstances,  may 
be  made  to  occupy  the  posi- 
tion of  the  lamp,  as  represented 
in  Fig.  3. 

Again,  suppose  the  luminous 
body  is  removed  from  the  point 
F  to  F'  (the  patient's  eje  being 
still  accommodated  for  the  dis- 
tance A  F),  the  divergent  rays 
proceeding  from  it,  and  being 
refracted  by  the  dioj^tric  media 
of  A,  would  intersect  at  D,  were 
they  not  intercepted  by  the  fun- 
dus of  the  eye ;  as  it  is,  they 
form  a  circle  of  light  extending 
from  a  to  h.  But  since  the  eye 
A  is  adjusted  for  the  far  point 
F,  and  not  for  F  ,  it  follows,  that 
the  rays  reflected  from  any  point 
in  the  circle  a  h,  after  emerging 
again  from  A,  will  be  brought 
to  a  focus  at  the  distance  A  "F  ; 
and  those  from  the  extreme 
l^oints  a  and  h  will  convero-e 
respectively  to  a'  and  h'  in 
lines  prolonged  from  a  and  h 


*  "  Manual  of  Iiistructious  for  the  Guidance  of  Army  Sur- 
j^.'ions  in  'I'csting  the  Range  and  Quality  of  Vision."  15y 
Deputy  Inspector-General  J.  Longraore,  Professor  of  Military 
Surgery  at  the  Army  Medical  School.    Page  38. 
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through  X  the  optical  centre  of  A.  Under  these  cir- 
cumstances, an  observer's  eye  at  any  point  p  will 
receive  a  few  of  the  rays  from  A's  retina,  which 
will  thus  appear  illuminated,  even  without  the  aid  of 

a  mirror.  \.i.x,  a 

If  these  considerations  be  applied  to  the  ophthal- 
moscope, the  principles  upon  which  this  instrument 
depends  as  a  means  of  illumination,  may  be  readily 
comprehended,  it  being  essentially  a  mirror,  con- 
structed so  as  to  allow  the  observer's  eye  to  take 
the  place  of  the  flame  of  the  lamp,  as  repre- 
sented m  Fig.  4.  As,  however,  the  deeper  parts  of 
the  eye  are  only  seen  through  its  refracting  media, 
we  have  still  to  explain  the  formation  of  images 
of  those  parts,  which  may  be  distmctly  visible  to  the 
observer. 

Formation  0/ Ima^re^.-There  are  two  distinct  modes  J-^^^^io" 
of  examining  an  eye  with  the  ophthalmoscope,  known 
as  the  direct  and  the  indirect  methods.  _  By  the  for- 
mer an  erect  geometrical  image  is  perceived  by  the 
observer,  and  by  the  latter  an  inverted  aenal  image  is 

^""^  By^ 'referring  to  Fig.  4,  the  direct  method  o/^  Direct  • 
examination  may  be  readily  understood    A  repre- 
sents the  eye  of  the  observer,  and  B_  that  ot  the 
patient,  F  the  source  of  light,  from  which  a  cone  ot 
kys  a  b  falls  upon  L,  a  double-convex  lens  interposed 
between  F  and  the  plane  polished  surface  c  dot  the 
ophthalmoscope  S.    By  means  of  the  lens  L  the 
divero-ent  rays  of  light  from  F  are  made  to  converge 
upon  the  mirror  (which  thus  acts  as  a  concave  mirror 
in  a  position  posterior  to  the  eye  of  the  observer),  and 
after  reflection  from  its  surface,  they  proceed  as  it 
they  came  from  a'  V  situated  behmd  it,  and  converge 
towards  some  point  p.    A  portion,  however,  of  the 
rays  included  between  .7  i  and     /c  is  intercepted  by 
the  dioptric  media  of  B,  and  these,  after  retraction, 
intersect  at  0  within  the  eye,  from  whence  they  again 
diverge  to  form  a  circle  of  light  upon  B  s  retina.  If 
fn  this  circle  any  two.  points  a   /3,  be  taken  the 
reflected  rays  from  which  pass  through  the  s  ght- 
hole  m    1/ of  the  ophthalmoscope,  they  will  be 
brought  to  a  focus  at  a'  and  /3  on  A  s  retma,  and  ^ 
a  ^i-tual,  erect,  and  magnified  image  a"  /3    of  a  ^  n.flea. 
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will  be  seen  by  the  observer,  apparently  projected 
beyond  the  patient's  eye.* 

To  obtain  a  clear  view  of  the 
retina  under  these  circum- 
stances,  it  is  necessary  that 
the  observer  should  advance 
the  ophthalmoscope  close  to 
the  eye  under  examination ; 
the  rays  from  the  centre  of 
the  emergent  cone  of  light  will 
then  form  a  large  and  very 
distinct  view  of  minute  parts 
of  the  fundus  of  the  eye ;  but 
if  the  ophthalmoscope  be  re- 
moved to  about  twelve  or  four- 
teen inches  from  the  patient's 


(from  Carter's  translation  of  Zmuler.) 


The  eyes  of  both  observer  and 
patieut  are  supposed  to  be  emme- 
tropic, that  is,  a 
ckar  and  distinct 
image  of  an  object 
is  seen  at  ordinary 
visual  distances. 
The  maguilication 
of  tbe  image  in  this 
case  is  so  far  a 
defect,  that  it  loses 
in  brightness  and 
definition  as  it 
/  gains  in  size,  and 
i  therefore  contrasts 
unfavourably  with 
the  bright,  sharp, 
beautiful  image 
which  the  indirect 
method  displays. 
Throughout  the 
following  work, 
Cocciv,<i's  ophthal- 
moscope is  sup- 
posed to  be  the 
instrument  em- 
ployed in  making 
observations,  un- 
less, as  in  some  few 
cases,  special  re- 
ference IS  made  to 
another  form  of 
ophtlialmoscope. 


THE  OPHTHALMOSCOPE. 


27 


eye,  the  outer  rays  of  the  cone  will  pass  through  the 
sight-hole  of  the" instrument  together  with  the  central 
ones,  and  the  vessels  or  any  other  spot  on  the  retina 
will  appear  indistinct. 

The  inconvenience  of  the  surgeon  being  obliged  to  inconve- 
keep  his  face  within  a  few  inches  of  that  of  his  patient  ^f^^t  P™^;; 
during  a  prolonged  examination  may  he  overcome  by  ggon  and 
the  interposition  of  a  concave  lens  between  the  eye  of  patient, 
the  patient  and  the  ophthalmoscope,  the  effect  of  corrected 
which  is  to  render  the  light,  after  emerging  from  the  by  a  eon- 
eve,  divergent,  and  the  outer  rays  of  the  cone  will  then  cave  lens, 
fall'  on  the  surface  of  the  mirror,  in  place  of  passing 
through  the  sight-hole  of  the  instrument. 

If  tiien  the  direct  method  of  examination  be  eru- 
ployed  in  the  examination  of  an  emmetrojnc  eye,  as  m 
the  instance  we  have  supposed,  an  erect  image  of  the 
retina  may  be  clearly  defined  at  a  distance  of  three  or 
four  inches,  but  only  a  very  imperfect  one  can  be  seen 
at  fourteen  or  fifteen.  The  case,  however,  is  ditierent 
where  the  refracting  power  of  the  eye  is  abnormal ;  thus 

In  the  myopic  eye,  an  erect  image  cannot  be  seen  at  Avada  .le 
all  but  at  about  fourteen  inches  a  well-defined  inverted  ^nd  hyper- 
figure  may  be  observed.  ^  .  ^  -^t'-^P'^- 

In  the  hypermL4roinc  eye  an  erect  image  ot  _  tHe 
retina  may  be  seen  at  a  distance  of  fourteen  or  fifteen 
inches.*  (See  Chapter  XV.)  o  t  ^-  f 

2.  We  may  now  proceed  to  make  a  few  observations  ^^J^l^^J^'^ 
in  explanation  of  the  indirect  method  of  ophthalmo- 
scopic examination.  .     ,  1  1  4.1,^ 

The  position  of  the  patient,  the  lamp,  and  the 
ophthalmoscope  should  be  the  same  as  m  the  direct 
process,  but,  in  addition  it  will  be  necessary  to  place  a 
convex  lens  in  front  of  the  patient  s  eye.  in 

^P'  ,'  T-i  convex 

represents  the  observer's  eye,  B  that  of  the  patient,  len.. 
the  source  of  light,  L'  a  convex  lens,  by  which  a  cone 


*  All  eve  is  said  to  be  myopic  when  the  converging  power  of 
the  dioptric  media  is  greater  than  in  the  normal  state,  and  m 
consequence  the  focal  point  of  parallel  rays  is  situated  m  front 
of  the^i-etina,  diverging  rays  only  being  brought  to  a  focus  on 
fhe  ret  na.  Hwermetropia  is  the  reverse  of  myopia,  the  parall.d 
ravs  o  Hght  being  brought  to  a  focus  behind  the  retma,  cou- 
veiient  mvs  only  being  focussed  on  the  retina.  In  these,  and 
in  an  subsem°ent^instances,  it  is  supposed  that  the  observer's  eye 
^emvutropl  or  that  by  means  of  suitable  glasses  bo  h  divergent 
'nd  ^Sel  -ays  of  light  are  brought  to  a  focus  on  his  retina. 
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of  convei'ging  rays  is  made  to  fall 
on  the  mirror  S,  and  which,  beiug 
reflected  from  its  surface,  c  d,  would 
find  a  focus  at  some  point  o  ;  but 
by  the  interposition  of  a  second  con- 
vex lens,  L  (object  lens),  the  rays 
are  brought  to  an  earlier  focus  at  p, 
whence,  after  intersection,  they  di- 
verge until  intercepted  by  g  h,  the 
cornea  of  B.  A  portion  of  this 
light,  corresponding  to  the  aper- 
ture of  the  pupil  i  k,  enters  the 
eye,  and  rendered  slightly  conver- 
gent by  its  dioptric  media,  proceeds 
to  form  a  circle  of  light  m  n  on 
the  retina.  The  rays,  returning 
from  any  two  points  a  and  j3  in 
this  circle  will  emerge  parallel,  or 
slightly  convergent  from  B  (ac- 
cording to  its  accommodation),  and 
after  refraction  by  the  object  lens 
L",  will  be  united  at  a!  and  ft'  re- 
spectively, at  the  distance,  approxi- 
mately, from  L"  of  q  its  principal 
focus.  A  real,  inverted,  and  mag- 
nified image  a  ft,'  of  a  ft,  will  thus 
be  formed ;  and  this 
will  be  distinctly  visi- 
ble by  A  at  a  distance 
of  twelve  or  fourteen 
inches,  the  rays  di- 
verging from  a  being 
brought  to  a  focus  on 
the  retina  at  a",  and 
those  from  ft'  at  ft". 

Mr.  Carter  explains 
the  phenomena  of  the 
inverted  and  aerial 
inmge,  under  these  cir- 
cumstances, as  fol- 
lows : — 

"If  you  hold  up 
your  ophthalmoscope 
lens,  at_  a  distance  of 
about  eighteen  inches 
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from  your  eye,  and  look  throxigli  it  at  any  distant 
obiect,  you  will  see  an  inverted  image  of  that  ob- 
iect     The  image  appears  to  you  to  be  pamted  on 
the  lens,  but  it^is  really  suspended  m  the  an-,  neai;er 
to  you  than  the  lens  by  the  focal  length  ot  the 
latter.    You  can  test  tbis  by  a  simple  experiment. 
Take  a  printed  page,  move  it  slowly  towards  one 
eve,  the  other  being  closed,  until  the  letters  be^m  to 
be  indistinct.    Measure  the  distance  between  the  eye 
and  the  page  at  which  this  indistinctness  commences, 
and  let  us  suppose  that  it  is  eight  mches.  Then 
cret  tbe  inverted  image  again,  move  the  lens  slowly 
towards  the  eye,  and  measure  the  distance  between  the 
two  at  which  the  image  begins  to  be  indistinct,  ihis 
distance  will  be  eight  iucbes,  v^is  tbe  focal  length  ot 
the  lens     If  it  be  a  two-inch  lens,  the  distance  will  be 
ten  inches  ;  if  a  three  inch,  eleven  incnes,-thus  show- 
ino-  that  the  inverted  image  advances  m  front  ot  the 
lens,  and  comes  to  within  eight  inches  of  the  eye, 
while  the  lens  is  still  at  a  greater  distance  away. 
Bv  the  indirect  method  of  examination— 
li-A  clear  and  distinct  image  of  a  vessel,  or  any  More^oon- 
other  small  object  on  the  retina,  may  be  seen  at  a 
distance  of  twelve  or  fourteen  inches. 

2n  .-Although   the  magnification   is   less   than  M 
by  the  direct  method,  the  fie  d  of  view  is  larger 
and  a  considerable  portion  of  the  fundus  of  the 
eye  being  visible  at  once,  its  several  parts  may  be 
studied  and  compared  in  their  relative  positions  at  a 
glance. 

Choice  of  Instruments.-Wiih  regard  to  the  form  of  ^P^l^f^^, 
ophthalmoscope  for  ordinary  purposes,  the  one  in- coccius. 
Xted  by  Coccius  is  a  very  useful  one.  It  consists  of 
a  small  metallic  surface  coated  with  silver  ;  m  its 
centre  is  a  funnel-shaped  hole  about  the  one-sixteenth 
of  an  inch  in  diameter,  and  a  plate  of  blackened  metal 
is  made  to  slide  upon  the  grooved  edge  of  the  mirror, 
by  means  of  which  the  illuminating  power  of  the  in- 
dent may  be  lessened  if  necessary.  Attached  to 
the  slide  is  a  clamp,  into  which  a  lens  may  be  fitted 
in  order  to  concentrate  the  rays  of  hght  upon  the 
mirror ;  or  it  may  be  turned  behind  the  sight-hole  of 
Se  opl^thalmoscJpe.  Various  lenses  are  supphed  in 
Jhe  case  to  be  used  as  object-glasses.  This  instrument 
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scope. 


Binof  ular 
instru- 
ment. 


B  rale's 
ophthalmo- 
scope. 


is  equally  useful  either  for  the  direct  or  indirect  methods 
of  examination. 

On  the  whole,  I  believe  that  Liebreich's  small  oph- 
thalmoscope is  preferable  to  all  other  iastruments  of 
the  kind;  it  consists  of  a  circular,  concave,  metallic 
mirror,  of  four-inch  focal  length,  having  in  its  centre 
a  funnel-shaped  sight-hole.  Attached  to  the  mirror  is 
a  clamp,  by  which  one  of  the  ocular  lenses,  to  be  found 
in  the  instrument  case,  being  placed  in  the  clip,  may 
be  adjusted  behind  the  mirror.  Object  lenses  are  also 
supplied  which  are  intended  to  be  held  before  the 
patient's  eye. 

In  place  of  the  clamp  behind  the  mirror.  Dr.  ISToyes's 
ophthalmoscope  is  jDrovided  with  a  revolving  disc,  in 
which  four  convex  and  the  same  number  of  con  cave  lenses 
are  placed,  which  may  thus  successivel}^  be  conveniently 
brought  in  front  of  the  sight- hole  of  the  instrument. 

The  binocular  principle  has  been  applied  success- 
fully to  ophthalmoscopy ;  and  without  entering  upon 
a  detailed  description  of  the  construction  of  this  instru- 
ment, I  may  recommend  Heath  and  Murray's  binocular 
ophthalmoscope  to  those,  who  feel  disposed  to  use  a 
complex,  rather  than  one  of  the  more  simple  instru- 
ments above  referred  to. 

Self-illuviinafing  Ophthalmoscope. — This  instrument 
is  the  invention  of  Dr.  Lionel  Beale,  and  consists  of 
two  brass  tubes  sliding  within  each  other.  At  the 
extremity  of  one  of  these  tubes  a  block  of  wood  shaped 
to  the  orbit  is  inserted,  while  to  the  side  of  the  other  a 
lamp  is  fixed.  The  inner  part  of  the  cylinder  carries  a 
reflector  and  the  ordinary  ophthalmoscope  lens.  The 
ophthalmoscope  can  be  held  in  the  hand  or  may  be 
mounted  upon  a  stem,  and  as  the  eye  is  examined  in  a 
manner  similar  to  that  of  looking  through  a  telescope, 
it  can  be  used  in  any  room  in  full  daylight  or  when 
lamps  are  lighted.  This  arrangement  obviates  the 
necessity  of  a  dark  room  for  ophthalmoscopic  inves- 
tigations.  It  can  also  be  used  irrespective  of  the 
patient's  position,  being  equally  applicable  to  the 
standmg  or  recumbent  posture.  It  has  extra  lenses  so 
as  to  be  able  to  form  an  otoscope,  endoscope,  or  laryn- 
goscope.*   *^ 


*  Dobell's  "Eeports  on  the  Progress  of  Medicine  "  for  1870 
p.  508.  ' 


THE  OPHTHALMOSCOPE. 


31 


Having  made  choice  of  an  ophthalmoscope,  our  next  Source  of 
inquiry  must  be  as  to  the  source  of  Ught  most  readily  I'e'^*- 
available,  and  best  suited  for  ophthalmoscopic  pur- 
poses. 

In  places  where  gas  is  available,  a  round  full  flame 
from  a  gas  lamp,  will  probably  afford  the  best  source 
from  which  to  obtain  light  to  throw  into  the  eye  for 
ophthalmoscopic  purposes  ;  but  in  many  instances  we 
cannot  procure  light  from  a  gas  burner,  and  under 
these  circumstances  a  kerosine  lamp  maybe  used  with 
advantage ;  it  gives  a  remarkably  good  light ;  the 
flame  is  steady,  white,  and  clear,  and  the  wick  seldom 
requires  to  be  trimmed. 

It  is  not  always  necessary  to  dilate  the  pupil  with  Atropine 
atropine  before  making  an  ophthalmoscopic  examina- 
tion  ;  a  general  idea  of  the  fundus  of  the  eye  may  be 
gained  without  the  use  of  any  mydriatic.  The  patient 
should  be  desired  to  look  attentively  at  a  mark  on  the 
opposite  wall  of  the  room,  so  that  his  eye  may  be  ac- 
commodated for  a  distant  point ;  if  now  he  close  one 
eye,  the  pupil  of  the  other  will  dilate  sufficiently  to  allow 
of  an  ophthalmoscopic  examination.  Should  it  be 
found  necessary  to  make  a  more  perfect  observation,  a 
solution  of  atropine  may  be  applied  to  the  eye,  of  a  A  weak  so- 
strength  not  exceeding  one  grain  to  an  ounce  of  water.  J^"  ^° 
A  patient  is  often  put  to  considerable  inconvenience  if 
a  more  powerful  mydriatic  be  used,  the  pupil  taking 
several  days  to  contract ;  and  to  a  man  engaged  in 
business,  this  is  a  matter  of  consideration,  for  so  long 
as  the  effects  of  the  atropine  remain,  he  will  experience 
difficulty  in  reading  and_ writing. 

It  may  be  well  to  remind  the  reader  that  except  in  The  two 
cases  where  one  eye  only  is  diseased,  and  the  abnormal  compared, 
conditions  are  clearly  and  unmistakably  appai-ent,  a 
l^rognosis  should  not  be  ventured  on  until  both  eyes 
iiave  been  examined,  the  state  of  the  one  being  care- 
fully compared  with  that  of  the  other.  Nothing  is  so 
likely  to  damage  one's  reputation,  or  to  shake  the  con- 
fidence of  our  patients  in  our  judgment  and  skill,  as 
giving  a  hasty  or  ill-considered  opinion,  which  on  a 
subsequent  examination  it  may  be  found  necessary  to 
alter :  for  this  reason,  also,  it  is  advisable  to  write 
down  the  appearances  presented  by  the  eye  in  a  note- 
book, with  which  to  refresh  our  memory,  and  enable 
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US  to  form  an  idea  of  the  progress  of  the  disease,  if  at 
any  subsequent  period  the  patient  present  himself  for 

inspection. 

'  Fig.  6. 


The  inverted 
im!!ge. 


Position  of 
patient  and 
observer. 


Fixing  the 

patient's 

eye. 


Examination  of  the  actual  inverted  image. — The 
arrangement  of  the  lamp,  the  patient,  and  the  ob- 
server, when  artificial  light  is  employed,  is  shown  in 
Fig.  6.    It  will  be  noticed  that  the  eye  of  the  surgeon, 
that  of  the  patient,  and  the  source  of  light  are  upon 
the  same  level,  the  lamp  being  placed  close  to,  and  a 
little  behind  the  ear  of  the  latter.  An  assistant  should 
stand  behind  the  observer,  holding  a  large  white  card, 
or  some  such  conspicuous  object,  in  his  hand,  upon 
which  the  patient  is  directed  to  fix  his  eyes.    If  the 
right  eye  is  under  examination,  the  card  must  be  held 
over  the  observer's  right  shoulder,  and  for  the  left  one, 
over  the  left.    By  this  means  the  patient's  eye  is  in- 
clined slightly  inwards,  and  the  rays  of  light  from  the 
ophthalmoscope  will  fall  directly  upon  the  optic  disc. 

In  the  case  of  a  blind  man,  no  arrangement  of  this 
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kind  can  be  made,  and  it  frequently  involves  a  trial  of 
patience  and  ingemiity,  to  get  such,  a  person  to  hold 
his  eye  steadily,  even  for  a  few  seconds,  in  the  direc- 
tion required.  It  is  necessary,  however,  under  these 
circumstances,  that  the  patient  should  keep  his  head 
erect,  and  directly  opposite  the  observer's  ;  unless  this 
be  insisted  on,  it  is  difficult  for  a  person  not  constantly 
in  the  habit  of  working  with  the  ophthalmoscope,  to 
make  a  satisfactory  examination  of  the  eye. 

In  using  the  ophthalmoscope,  the  sight-hole  of  the  Manage- 
instrument  should  be  applied  to  whichever  of  the  ob-  ^strumenr. 
server's  eyes  is  most  convenient  to  himself,  its  rim 
being  made  to  rest  against  his  eyebrow,  and  as  he  turns 
his  head,  the  instrument  will  move  with  it.  The  object 
lens  in  front  of  the  patient's  eye,  should  be  held  a  little 
obliquely  between  the  thumb  and  forefinger  of  the 
other  hand,  the  ring  and  middle  fingers  resting  against 
the  patient's  forehead,  which  thus  acts  as  a  fixed  point, 
enabling  the  observer  to  approximate  or  withdraw  the 
object  lens  to  or  from  the  patient's  eye,  so  as  to  bring 
the  retina  into  focus  with  the  greatest  precision,  and  also 
to  follow  the  movements  of  the  eye  under  examination. 

The  beginner  may  be  troubled  by  the  reflection  of 
the  ophthalmoscope  from  the  cornea  of  the  patient. 
It  appears  as  a  brilliant  image  of  the  mirror  on  the 
surface  of  the  cornea,  hiding  that  part  of  the  retina 
which  is  behind  it.  It  is  easy  to  get  rid  of  this  reflec- 
tion by  slightly  rotating  the  object  lens  to  one  side  or 
the  other,  when  it  will  disappear,  and  the  retina  be 
clearly  seen. 

Examination  of  the  virtual  erect  image, — As  I  have  T^^^'"®"' 
already  explained,  p.  25,  in  this  mode  of  examination  '™*se. 
the  observer  has  to  go  inconveniently  close  to  the 
patient's  eye,  and  the  lamp  must  therefore  be  placed 
on  the  side  corresponding  to  the  eye  under  examination. 
The  beginner  will  find  more  difficulty  in  gaining  a  dis- 
tinct view  of  the  fundus  of  the  eye  by  this  means,  than 
by  the  examination  of  the  actual  inverted  image ; 
nevertheless,  it  produces  a  much  larger  image,  so  that 
the  fundus  of  the  eye  may  thus  be  studied  in  detail  with 
great  accuracy,  and  in  all  doubtful  cases  both  methods 
of  examination  should  be  employed.  By  greatly 
diminishing  the  size  of  the  mirror  perforation,  we  may 
even  see  the  details  of  the  fundus  oculi,  inthe  uudilated 
pupil,  by  the  direct  method. 

D 
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Lateral  The  lateral  method  of  illumination,  or  the  examma- 

iiiumina-  ^^^w  of  the  eye  hy  transmitted  light.— For  this  purpose 
the  observer'  and  patient  are  seated  opposite  one  an- 
other, and  the  lamp  is  placed  in  advance,  and  to  one 
side  of  the  latter,  in  order  that  its  rays  may  be  con- 
centrated  upon  the  eye  under  examination  by  a  convex 
lens,  as  shown  in  Fig.  7.    The  eye  being  illuminated 

Fig.  7. 


in  this  way,  the  observer  can  magnify  any  part  of  the 
lens,  iris,  or  cornea  with  a  convex  glass  held  in  front  of 
the  eye. 

In  exami-  By  this  means  valuable  aid  is  afforded  the  surgeon, 
cornea  °[ri8  especially  in  detecting  foreign  bodies  in  the  interior 
and  lens,  '  chamber,  or  in  cases  of  synechia  and  occlusion  of  the 
pupil  from  false  membranes.  Nebula?  also,  which  it  is 
difficult  to  appreciate  with  the  unaided  eye,  may  thus 
be  distinctly  defined.  In  fact,  abnormal  changes  going 
on  in  the  lens  and  the  structures  anterior  to  it,  are 
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most  advantageously  studied  by  the  lateral  metiiod  of 
illumination. 


OPHTHALMOSCOPIC  APPEARANCES  OF  THE  HEALTHY  EYE, 

Colour  of  the  Fundus. — I  must  observe,  in  tbe  first  Colour  of 
place,  that  the  whole  of  the  interior  of  the  retinal  fjaaug^'^'^y 
sphere  which  can  be  brought  into  view  through  the 
pupil,  or  the  fundus  oculi,  as  it  is  usually  termed,  is 
among  the  natives  of  India,  and  indeed  of  all  dark  races, 
very  different  in  colour  from  that  which  is  present 
among  Europeans.   Fig.  1,  PI.  IV.,  being  a  drawing  of 
the  latter,_and  Fig.  2,  PI.  IV.,  of  the  former.    This  dif- 
ference arises  from  the  light  being  reflected  back  from 
the  deep  brown  or  black  pigment,  filling  the  hexagonal 
cells  of  the  choroid  in  the  native,  and  obscuring  the 
vascular  structure  which  is  situated  behind  it,  as 
observed  with  the  ophthalmoscope,  so  that  the  fundus 
of  the  eye  appears  of  a  brownish-grey  colour  among  ^^^jf^g^'' 
these  people  ;  whereas  in  the  European  it  is  of  a  races*'" 
crimson  orange  hue,  the  incident  light  being  reflected 
principally  from  the  vascular  network  of  the  choroid, 
which  is  seen  through  the  transparent  retina. 

The  precise  tint  of  the  fundus  oculi  must  of  course 
vary  in  each  individual,  depending  upon  the  depth  of 
colour  of  the  j^iguient  contained  in  the  hexag07ial  and 
choroidal  cells  ;  for  instance,  the  inhabitant  of  Bengal 
being  comparatively  fair,  the  fundus  of  the  eye,  when 
examined  with  the  ophthalmoscope,  ap])ears  of  a  grey 
colour,  whereas  in  the  very  dark-skinned  native  of 
the  South  of  India  it  will  be  almost  black.*  And  so 
also  with  the  European ;  in  the  light-haired  people  of 
the  northern  countries,  the  fundus  is  of  a  bi'ight 
scarlet  colour,  and  in  consequence  of  the  almost  entire 
absence  of  pigment  in  the  j^art,  the  larger  vessels  of 
the  choroid  will  be  clearly  seen  ;  but  in  the  black-eyed 
people  of  Spain  and  Italy,  the  colour  of  the  fundus 
will  be  proportionably  darker,  approaching,  in  fact,  to 
that  of  the  natives  of  India. 

It  is  by  no  means  an  uncommon  circumstance  to  Pathnlo- 
find  the  fundus  of  a  native's  eye  of  a  deep  red  colour,  ^etfeJ.*^ 


»  Dr.  G.  Smith,  Prof,  of  Ophthalmic  Medicine,  Madras  Medical 
College :  Madras  Quarterly  Journal  of  Medical  Science,  No.  15, 
Feb.  1864. 
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Peculiarities 
of  dark 
races. 


The  fundus 
in  the  dark 
races. 


resembling  that  of  tlie  European  ;  hnt  this  depends 
npon  congestion  of  the  vessels  of  the  retina  and  de- 
struction of  the  hexagonal  cells,  so  that  a  certain 
amount  of  light  is  reflected  from  the  ch..roid,  and, 
combined  with  that  from  the  congested  retina,  causes 
the  fundus  to  appear  red.   Under  these  circumstances, 
other  alterations  will  be  at  once  perceptible,  enabling 
us  to  determine  the  nature  of  the  disease,  but  these  1 
will  not  m  .w  stop  to  describe.    It  is  sufficient  to  repeat, 
that  in  the  healthy  eye  of  the  native  of  India,  the 
fundus  oculi  is  of  an  uniform  greyish-brown  hue,  the 
exact  shade  depending  upon  the  colour  of  the  pigment 
cells  of  the  elastic  lamina  and  choroid,  the  only  excep- 
tion to  this  being  in  those  parts  of  the  retina  occupied 
by  the  retinal  vessels  and  the  optic  disc ;  on  the  other 
hand,  in  fair  people,  the  reflection  from  the  fundus 
oculi,  as  seen  with  the  ophthalmoscope,  is  of  a  bright 
scarlet  colour,  in  consequence  of  the  light  falling  on 
the  vascular  choroid,  the  hexagonal  cells  containing 
little  or  no  pigment. 

After  what  1  have  stated,  it  is  almost  superfluous 
to  add  that  in  the  healthy  eye  of  the  native  it  is  quite 
impossible  for  us  to  see  the  sclerotic  with  the  ophthal- 
moscope ;  for  if  the  hexagonal  cells  hide  the  choroid, 
much  more  must  they,  together  with  the  pigment  cells 
of  the  choroid,  entirely  conceal  the  sclerotic.  This 
remark  does  not,  however,  hold  good  wnth  regard  to 
the  optic  disc;  over  this  spot  there  are  no  pigment 
cells,  the  only  structures  that  cover  the  lamina  cri- 
brosa  being  the  nerve  fibres  of  the  optic  disc  and  its 
capillary  vessels,  and  hence  the  colour  of  the  disc, 
the  light  being  mainly  reflected  from  the  fibres  of  the 
lamina  cribrosa ;  and  in  the  centre  of  the  nerve,  where 
the  separation  of  the  fibres  towards  the  margin  leaves 
the  lamina  most  exposed,  we  may  sometimes  see  a  sort 
of  mottling,  due  to  the  difference  in  colour  between  the 
fibrous  tissue  of  the  lamina  itself,  and  the  nerve 
tubules  which  occupy  its  openings. 


Appearance 
of  the  optic 
disc. 


The  op/ic  disc,  or  j^af  illa,  which  is  the  termination 
of  the  optic  nerve,  or  the  spot  at  which  it  expands  into 
the  retina,  will  be  foiind  about  one-tenth  of  an  inch 
internal  to  the  axis  of  the  eye ;  it  is  the  first  point 
which  would  naturally  attract  the  observer's  attention 
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in  making  an  examination  witli  the  ophthalmoscope. 
The  shape  of  the  healthy  papilla  is  circular,  but  it  ^^s  <'orm 
varies  somewhat  in  diiFerent  individuals  :  sometimes  it  °° 
is  elongated  from  above  downwards,  but  never  from 
side  to  side,  unless  as  the  result  of  disease.  Its  size, 
too,  is  by  no  means  the  same  in  all  cases,  and  will,  of 
course,  appear  to  be  augmented  or  lessened  according 
to  the  power  used  to  magnify  it.  The  colour  also  of 
the  papilla  is  subject  to  variation  :  it  is  of  a  more 
decided  pink  hue  in  the  native  of  India's  eye  than  in 
the  European — in  fact,  among  the  latter  races,  it  is  of 
a  transparent,  greyish-tint,  with  a  slight  admixture  of 
blue  ;  but  it  may  be  of  a  lighter  or  darker  pink,  without 
thei-e  being  any  reason  to  suppose  the  part  is  diseased. 
The  colour  of  the  optic  disc  is  due  to  the  reflection  of 
light  from  the  lamina  cribrosa,  bloodvessels,  and  nerve 
tubules  composing  the  optic  papilla.* 

In  many  cases  the  ophthalmoscope  exhibits  round  Varieties, 
the  optic  disc  a  dark  ring  or  crescent,  which  depends 
upon  a  collection  of  pigment  in  the  choroid,  in  the 
immediate  neighbourhood  of  the  nerve,  and  has  no 
pathological  signification.  At  the  point  where  the 
lamina  cribrosa  ceases,  the  optic  nerve  is  contracted, 
and  the  opening  in  the  choroid  being  narrow,  in  a 
certain  measure  compresses  the  nerve  trunk  ;  for  this 
reason,  a  sort  of  double  border  is  often  seen  around 
the  margin  of  the  optic  papilla. 

With  regard  however  to  the  limits  of  the  nerve,  or  ^^f^,^,^  ^^.j^^^ 
the  circuniference  of  the  disc,  the  following  descrip- 
tion is  quoted  from  Liebreich  :— "  Under  the  choroidal 
margin  is  the  line,  more  or  less  dark,  that  indicates 
the  border  of  the  opening  in  the  choroid ;  under  the 
sclerotic  margin  is  a  bright  crescent  or  circle,  forraed  by 
the  curving  round  of  the  sclerotic  fibres,  and  appearing 
between  the  choroidal  margin  and  the  fine  greyish  line 
that  indicates  the  narrowest  part  of  the  nerve  it.self, 
and  is  therefore  called  the  proper  nerve-boundary." 
The  latter  under  normal  circumstances  is  not  usually 
very  sharply  defined,  but  in  abnormal  changes  of  the 
papilla  appears  more  distinct,  'i'he  choroidal  border  is 
always  strongly  marked,  especially  at  the  outer  border 


*  Professor  Lougmore's  "Manual  of  Defective  Vision  iu 
Soldiers,"  p.  48. 


38 


THE  OPHTIIALJIOSCOPE. 


The  retinal 
vessels : 


estimation 
of  their 
calibre. 


Arteries 
double- 
contoured. 


Venous 
pulsations. 


of  fhe  disc,  presenting  often  a  well-clefiued  deposit  of 
pigment,  whicli  ninst  not  be  mistaken,  as  I  have  be- 
fore remarked,  for  a  diseased  condition  of  the  parts. 

The  point  at  which  the  central  artery  and  vein  of 
the  retina  enter  the  eye  through  the  optic  disc  is  sub- 
ject to  considerable  variation.  Generally  the  artery 
passes  through  the  whitish  and  depressed  centre  of 
the  papilla,  and,  after  emerging  from  the  disc,  divides 
dichotomously,  its  branches  ramifying  in  all  directions 
towards  the  i^erijohery  of  the  retina ;  but  the  central 
artery  may  perforate  the  disc  at  any  other  point ;  not 
unfrequently  one  or  two  larger  branches  are  noticed  in 
the  centre  of  the  papilla,  while  others  pass  through 
its  circumference,  perhaps  close  up  to  the  scleral 
margin  of  the  disc. 

The  apparent  calibre  of  the  vessels  will  vary  with, 
the  magnifying  power  employed  in  observing  them  ; 
practice  alone  will  thus  enable  us  to  appreciate  abnor- 
mal changes  in  the  calibre  of  these  vessels.  One  fre- 
quently reads  accounts  in  which  the  retinal  vessels 
are  said  to  be  over-full  or  empty,  as  the  case  may 
be  ;  but  in  truth  it  is  most  difhcult  to  determine  this 
point. 

Tlie  retinal  veins  are  smaller  than  the  arteries,  and 
in  consequence  of  their  thinner  coats  their  contents 
are  readily  seen ;  they  appear,  therefore,  when  exa- 
mined with  the  ophthalmoscope,  of  a  darker  and  more 
uniform  colour  than  the  arteries,  and  the  latter  seem 
to  be  transparent  in  their  centres  ;  this  arises  from  the 
difference  in  the  degree  of  illumination  of  the  promi- 
nent centres  of  the  arteries,  as  contrasted  with  their 
sides  :  from  their  conformation,  it  is  evident  that  the 
sides  of  a  vessel  would  receive  and  reflect  relatively 
less  light,  and  therefore  appear  in  shade. 

If  in  the  normal  eye  the  central  vera  be .  carefully 
examined,  a  pulsation  may  be  noticed  in  it,  which  will 
be  rendered  more  evident  on  gentle  pressure  being 
made  on  the  eyeball.  If  the  compressing  force  be  in- 
creased beyond  a  certain  point,  the  pulsation  at  once 
stops,  and  the  veins  become  almost  invisible  from  the 
cessation  of  the  flow  of  blood  through  them.  In  the 
healthy  eye  no  arterial  pulse  can  be  seen,  but  if  pres- 
sure be  made  on  the  eyeball  it  will  become  apparent. 
We  notice  this  in  a  very  marked  manner  in  cases 
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accompanied  with  considerable  intra-ocnlar  pressure, 
as  for  instance,  in  glaucoma. 

The  colour  of  the  optic  disc  is  not  uniform,  its  outer  Moiling  of 
part  being  greyish  and  mottled.    This  appearance  is 
caused  by°the  dilference  in  tlie  light  reflected  from  the 
nerve  tabules,  which  is  greyish,  and  that  from  the 
white  glistening  bands  forming  the  lamina  cnbrosa. 
At  the  point  of  exit  of  the  retinal  vessels  the  white 
appearance  is  very  marked,  and  often  presents  a  little 
pit  or  hollow.    The  inner  half  of  the  disc  is  of  a  de- 
cidedly redder  tint  than  the  outer  half,  because  it  is 
more  thickly  covered  by  vessels  and  nerve  fibres,  and 
hence  there  is  no  reflection  from  the  fibres  of  the  lamina 
cribrosa  in  this  situation.    It  is  absolutely  necessar- 
to  become  acquainted  with  the  different  appearances 
which  may  be  presented  by  the  healthy  optic  disc,  or 
these  varying  conditions  may  be  mistaken  for_  mciica- 
tious  of  disease;  the  outer  greyish-white  tint,  the 
central  depressed  appearance  and  whitish  hue,  together 
with  the  inner  pinkish  half  of  the  disc,  are  conditions 
which  vary  considerably,  but  are  more  or  less  dis- 
tinctly recognisable  in  all  healthy  eyes.  Ai,De.rance 
The  Retma.— As  I  have  already  remarked,  tne  retina 

of  the  retina, 

is  SO  transparent  a  structure,  that  when  examined  by 
the  ophthalmoscope  the  small  amount  of  light  reflected 

from  It  is  lost  in  the  abundant  ^.f     Tin  tZ  case '--P^^ 

britrht  red  background  of  the  choroid  ;  but  in  the  case 

of  the  natives  of  India  and  other  dark  races,  the  retina 

mav  be  distinctly  recognised  as  a  grey,  striated  layer, 

Ivin^  over  the  black  hexagonal  cells  of  the  choroid,  and 

extending  from  the  circumference  of  the  optic  disc  as 

far  outwards  as  the  ora  serrata.  .    ,     ,       ^-i.    m.  .„i„ 

The  macula  lutea  will  not  be  recognised  unless  after  The  n^acula 
some  practice  with  the  ophthalmoscope.  It  is  situated 
in  the  axis  of  vision,  and  its  position  may  be  at  once 
found  from  the  fact  of  the  retinal  vessels  passmg 
above  and  below  it,  but  not  crossing  the  macula  lutea 
The  region  of  this  spot  is  of  a  bright  red  colour,  and 
the  foramen  centrale  appears  as  a  little  light  ring  in  it. 

Tlie  Choroid.-ln  discussing  the  anatomy  ot  the  ihe^^ 

of  the 

choroid,  p.  6, 1  remarked  that  layers  of  very  small  capil-  ^i^^^oid. 
lai-y  vessels  are  placed  immediately  behind  the  elastic 
lamina  of  the  choroid,  and  between  these  laj^^^^^^^^ 
the  sclerotic,  the  ven^e  vorticosaj  and  large  l?ia"chin^^ 
pigmented  cells  of  the  choroid  are  situated ;  it  toiiowfo, 
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in  consequence  of  this  arrangement  of  the  vessels,  that 
when  examining  the  eye  with  the  oijhthalmoscope, 
that  light  passing  through  the  transparent  media,  falls 
on  the  capillary  layer  behind  the  retina  (provided  the 
hexagoual  cells  of  the  choroid  are  transparent^,  and 
the  light  which  is  reflected  back  to  the  eye  of  the 
observer  from  this  layer  of  fine  capillaiy  vessels,  gives 
the  unifoi-m  red  colour  of  the  background  of  the  eye  in 
the  healthy  fair-skinned  European.  In  albinos,  or  in 
persons  in  which  there  is  very  little  pigment  in  the 
choroid,  the  larger  vessels  of  the  vena;  vorticosa  may 
be  seen.  Evidently,  as  the  vascular  joigmented  layers 
of  the  choroid  line  the  inner  surface  of  the  sclerotic,  it 
is  impossible  to  see  this  latter  structure  with  the  oph- 
thalmoscope, unless,  as  often  happens  in  consequence 
of  partial  atrophy  of  the  choi'oid,  a  portion  of  its  vas- 
cular and  cellular  structures  is  destroyed,  and  then 
the  white  glistening  sclerotic  may  be  seen  through  the 
choroid. 

The  cornea,  aqueous  lens  and  vitreous,  being  in  the 
healthy  eye  perfectly  transparent,  no  light  is  reflected 
from  them  when  under  examination  by  the  ophthalmo- 
scope, and  consequently  they  are  not  seen. 
-  .  .  ^1  Systematic  Exaviination  of  the  Ei/e  should,  as 
of X'Tye?"  P/ofessor  Longmore  remarks,  be  adopted  in  all  cases 
of  impaired  vision;  a  patient  of  the  kind  consulting 
us,  we  should — 

1st.  Endeavour  to  obtain  a  clear  history  of  the  case 
by  means  of  a  few  leading  questions,  and  while  doingr 
this,  can  make  an  examination  of  the  external 
structures  of  the  eye,  including  the  muscular  appa- 
ratus, and  also  ascertain  the  tension  of  the  globe  of 
the  eye. 

2nd.  If  the  nature  of  the  disease  is  not  determined 
by  the  above  examination,  we  should  place  the  patient 
&t  twenty  fe^et  distance  from  Snellen's  test  types, 
.  ;  -^^^  ^iid  ascertain  his  acuteness  of 

vision :  if  this  IS  at  fault,  we  should  hold  first  convex 
and  then  concave  glasses  before  his  eyes,  and  note 
how  the  sight  IS  altered  thereby.  First  one  eye  and 
then  the  other  must  be  examined  in  this  way  If 
there  is  a  suspicion  that  astigmatism  exists  a  con 
elusion  ^may  be  arrived  at  on  the  subject  by  aid  of 
Snellen  s  horizontal  and  vertical  test  lines  Failiuo- 
to  discover  anything  wrong  in  the  refraction  or 


Systematic 
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accommodation  of  tlae  eyes,  we  should  proceed  to 
examine : — 

3rd.  As  to  the  extent  of  the  fieM  of  vision  ;  and 
4th.  Make  an  ophthalmoscopic  examination  of  the 
eye  by  the  direct  method,  which  will  enable  us  to 
detect  slight  changes  in  the  cornea,  lens,  or  vitreous, 
also  to  dia,gnose  fui'ther  than  we  have  already  done 
by  means  of  the  examination  above  mentioned,  the 
existence  of  myopia  or  hypermetropia,  especially  in 
the  case  of  children ;  the  lens  and  anterior  media  may 
subsequently  be  examined  by  the  lateral  method  of 
illumination. 

5th.  And  lastly,  every  part  of  the  fundus  of  the 
eye  should  be  carefully  examined  with  the  ophthalmo- 
scope, by  the  indirect  method. 
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DISEASES  OF  THE  ORBIT. 


Injuries  of  the  orhit — Diseases  of  the  hones — Inflam- 
mation of  the  cellular  tissue — Orbital  groivths  and 
tumours — Dislocation  of  the  globe  of  the  eye — Eidir- 
pation  of  the  eyeball — Diseases  of  the  lachrymal 
gland. 

INJURIES  OF  THE  ORBIT. 


Fractures 

AND  CON- 
TUSIOMS. 


Fracture 
extending 
from  other 
parts. 


Contusions  and  Fractures. — A  blow  or  fall  on  the 
outer  ridge  of  the  orbit  is,  as  a  general  rule,  followed 
by  no  worse  results  than  a  "  black  eye,"  but  in  some 
instances  it  has  been  succeeded  by  effusion  of  blood 
within  the  cranium,  inflammation,  and  death.*  Some 
few  cases  have  been  recorded  in  which  the  bones  form- 
ing the  outer  edge  of  the  orbit  have  been  fractured  by 
direct  violence.  If  tlie  fracture  extend  into  the  frontal 
or  maxillary  sinus,  emphysema  of  the  eyelids  will  most 
probably  follow. 

Fracture  of  the  walls  of  the  orbit  not  nnfrequently 
occurs  as  an  extension  of  a  fracture  from  some  other 
part  of  the  skull.  For  instance,  the  frontal  bone  may 
have  been  fractured  and  symptoms  of  compression 
exist;  the  depressed  bone  may  have  been  removed 
with  the  trephine  but  the  symptoms  remain  unre- 
lieved. In  several  instances  of  this  kind  it  has  been 
discovered  after  death,  that  the  fracture  of  the  skull 
has  extended  to  the  orbital  plate  of  the  frontal  bone, 
and  laceration  and  proti'usion  of  the  brain  have 
occurred  in  this  locality. 


*  Mackenzie  on  "Diseases  of  the  Eye,"  3rd  edit.,  p.  2. 
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The  walls  of  the  orbiV«f^  oeeasionally  fractured,  f/^^*'*'^ 
the  primary  injury  havflfg 'been  received  upon  the 

contre- 

vertex  or  other  iDart  of  .the  .skull.  Should  the  orbital  coup, 
plate  of  the  frontal  b6ne  be  fractured  in  this  way, 
marlcs  of  injury  on  some  portions  of  the  skull  will  be 
obsei-ved,  and  as  a  general  rule  in  cases  of  this  kind 
there  is  considerable  ecchymoais  of  the  lower  eyelid ; 
but  traumatic  extravasation  of  blood_  in  this  locality 
may  also  occur  under  the  following  circumstances  : — 
1.  From  an  effusion  of  blood  beneath  the  integuments 
of  the  skull,  if  it  does  not  gravitate  backwards,  often 
produces  an  ecchymosis  in  the  cutaneous  surface  of 
the  eyelids,  but  never  of  the  conjunctiva  of  the  hds  or 
globe.  2.  That  a  blow  directly  upon  the  eyeball  may 
give  rise  to  an  eccbymosis  of  the  conjunctiva,  both  of 
the  globe  and  lids."  3.  That  when  fracture  of  the 
base  of  the  skull  is  indicated  by  ecchymosis,  this 
ecchymosis  appears  first  beneath  the  conjunctiva  of 
the  globe,  then  beneath  the  palpebral  conjunctiva,  ehymosis. 
and  only  subsequently  in  the  integument  of  the  eye- 
lids, if  at  all.  4.  That  when  the  injury  has  been  such 
as  to  make  a  fracture  probable,  external  ecchymosis 
of  the  lower  Hd,  and  less  frequently  of  the  upper  lid, 
is  a  significant  symptom  only,  when  it  accompanies 
ecchymosis  of  the  globe,  or  follows  it  after  an  m- 

PKNKTRATmG  WouNDS  OF  THE  Orbit  are  of  a  trivial  JJf^^;^ 
or  dangerous  character,  according  to  the  nature  of  the  wounus. 
instrument  inflicting  the  injury,  and  the  depth  and 
direction  which  it  has  taken;  if  this  has  been  deep 
and  directly  backwards,  or  upwards  and  inwards,  it 
is  not  at  all  improbable  that  the  brain  may  have  been 
reached,  and  the  results  may  be  most  serious. 

The  first  point  to  be  ascertained  in  the  case  ot  a 
punctured  or  gunshot  wound  of  the  orbit  is,  as  to  the 
presence  of  a  foreign  body  in  the  wound:  our  finger  Search  for  a 
or  probe  will  be  our  best  guide  m  arriving  at  a  con-  ^^dy ; 
elusion  on  this  point,  and  should  we  discover  such  a 
foreign  body  lodged  in  the  orbit,  we  must,  if  necessary, 
enlaro-e  the  external  opening  to  such  an  extent  as  to 
enable  us  to  remove  it.    Instances  are  recorded  m  aj^d  remove 
which  a  bullet  has  remained  emtedded  m  the  orbit 


*  Clinical  Leclure,  by  Dr.  B.  M.  Hodges,  Boston  sMedical  ami 
Surgical  Journal,  April,  1873. 
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foi-  years,  apparently  without  inducing  any  ill  effects; 
but  these  cases  are  by  no  means  to  be  taken  as  pre- 
cedents for  allowing  a  foreign  body  to  be  left  in  this 
situation ;  for  in  ninety-nine  cases  out  of  a  hundred, 
unless  the  foreign  body  be  removed,  inflammation, 
and  suppuration  of  the  tissues  of  the  orbit  will  eusue, 
and  very  possibly  irreparable  damage  be  done  to  the 
eye. 

The  second  point  to  be  noticed  is  the  direction  which 
the  instrument  has  taken,  for  as  I  have  before  stated, 
if  this  be  towards  the  brain,  the  case  may  be  a  most 
serious  one,  and  our  prognosis  must  be  correspondingly 
guarded.    The  extent  of  the  external  injury  cannot  be 
relied  on  as  an  indication  of  the  severity  of  the  wound  ; 
in  fact,  on  a  casual  examination  no  contusion  may  be 
detected  in  the  skin,  the  eyelids  having  been  open,  when 
the  instrument  inflicting  the  wound  passed  through  the 
orbit  and  entered  the  brain.    This  point  is  forcibly 
illustrated  by  the  following  case,  related   by  Mr. 
Guthrie  :*  A  boy  was  struck  while  at  play  with  an  iron 
wire  in  the  right  eye  ;  there  was  no  external  wound  to 
be  seen,  but  there  was  considerable  chemosis  of  the 
con j  unctiva  of  the  upper  and  inner  part  of  the  eyeball. 
Four  days  after  the  accident  the  patient  complained  of 
sickness  and  pain  in  the  head ;  this  was  followed  by 
restless  delii'ium  and  coma,  and  on  the  sixth  day  after 
the  accident  the  patient  died.    On  examination,  it  was 
found  that  a  piece  of  the  iron  wire  had  passed  under 
the  upper  lid,  and  through  the  posterior  part  of  the 
orbitar  plate  of  the  frontal  bone  into  the  anterior  lobe 
of  the  brain,  which  was  softened  and  bedewed  with 
matter.    This  case  shows  the  extreme  caution  neces- 
sary in  forming  a  prognosis  under  such  circumstances. 

If  for  twelve  or  fourteen  days  after  the  accident  has 
occurred,  no  head  symptoms  have  supervened,  we  may 
be  hopeful  as  to  the  result,  but  the  patient  is  not  posi- 
tively safe  from  ulterior  bad  consequences  for  some 
time  afterwards. 

Gunshot  Wounds  op  the  Orbit,  in  a  practical 
lX)int  of  view,  differ  in  no  respect  from  punctured 
wound.s,  always  taking  into  consideration  the  occasional 
unaccountable  wanderings  which  a  ball  pursues  in  this, 
as  in  other  parts  of  the  body.    As  already  directed  in 


*  "  Commentaries  ou  Surgery,"  p.  37-i,  Gth  edit.,  18G5, 
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tbe  case  of  other  foreign  bodies,  the  presence  or  not  of 
the  bullet  in  the  orbit  must  first  be  determined,  and 
then  the  direction  it  has  taken  ascertained ;  kistly,  it 
is  as  necessary  to  remove  a  ball  from  this  situation  as  ^^^^^^J^.^j^"* 
any  other  substance.    We  occasionally  meet  witli  in-  ^"^"^^^  • 
stances  in  which  a  number  of  small  shot  have  pene- 
trated the  conjunctiva,  and  perhaps,  glancing  off  from 
the  sclerotic,  have  become  imbedded  in  the  cellular 
tissue  of  the  orbit.   In  a  case  of  this  kind,  all  the  shot 
that  can  be  extracted  without  making  a  deep  incision 
into  the  cellnlar  tissue,  should  be  removed;  the  re- 
mainder will  become  encysted,  or  in  time  make  their  ^^'''^Jj®^ 
way  to  the  surface,  and  may  then  be  extracted ;  it  is        ®  ' 
not  advisable  to  search  for  them  in  the  deeper  struc- 
tures contained  within  the  orbit.* 


DISEASE  OP  THE  BO^^ES. 


Inflammation  of  the  Periosteum  of  the  bones  of  Pekios- 
the  orbit  may  be  either  acute,  or  chronic,  and  the  obbit.^ 
symptoms  to  which  it  gives  rise  will  accordingly  vary 
in  their  intensity,  and  in  the  rate  at  which  they 
advance. 

Periostitis  in  this  situation  most  commonly  arises  Causes, 
from  direct  injuries.   It  may  apparently  be  induced  in 
some  cases  by  exposure  to  cold,  or  from  disease  of 
neighbouring  parts;   in   many   instances,  however, 
syphilis,  either  acquired  or  hereditary,  is  the  primary 
cause  of  the  disease.    If  the  periosteum  of  the  ex- 
ternal margin  of  the  orbit  be  affected,  a  swollen,  and  Symptoms, 
on  pressure,  exquisitely  painful  spot  will  be  detected ; 
but  if  the  membrane  towards  the  back  of  the  orbital 
fossa  is  involved,  it  is  a  more  difficult  matter  to  ascer- 
tain the  nature  of  the  disease.    The  patient  usually  Pain 
complains  of  violent,  deep-seated  pain  in  the  orbit, 'J^^/^^^j.^ 
which  increases  towards  bedtime ;  as  the  disease  ad- 
vances, the  inflammatory  action  is  likely  to  extend  to 
the  cellular  tissue  of  the  orbit,  terminating  in  suppu- 
ration ;  the  conjunctiva  of  the  eyeball  becomes  deeply 
congested  and  swollen,  and  the  globe  protrudes  more  PJ"" 
or  less  from  its  socket.     In  the  earher  stages  of 

*  Poland  on  Protrusion  of  the  Eyeball :  Ophthalmic  Hospital 
Reports,  vol.  ii.  p.  218.  Also  a  case  by  Dr.  Playne,  vol.  i. 
p.  215. 
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periostitis  so  situated,  if  pressure  be  made  with  the 
point  of  the  finger  deeply  into  the  orbit,  we  may  pro- 
bably detect  a  particularly  painful  spot  corresponding 
to  the  diseased  periosteum,  and  if  nocturnal  exacerba- 
tions of  pain  are  well  marked  (the  patient  having  had 
syphilis)  we  may  be  tolerably  certain  as  to  the  nature 
of  the  malady.  In  neuralgia,  for  which,  it  is  said,  by 
so  high  an  authority  as  M.  Trousseau,  that  this  affec- 
tion might  be  mistaken,  there  is  tenderness  on  i^ressure 
over  the  spinous  processes  of  the  first  two  cervical 
vertebrEB,  and  such  pressure  very  constantly  awakens 
pain  in  the  branches  of  the  nerves  given  off  from 
this  portion  of  the  s^^inal  cord  ;  this  would  not  be  the 
case  in  periostitis  of  the  orbit.* 

It  is  often,  however,  difficult,  to  form  a  diagnosis 
between  acute  periostitis  of  the  deeper  -parts  of  the 
orbit,  and  inflammation  of  its  cellular  tissue,t  never- 
theless, it  is  important  if  possible  to  arrive  at  an 
accurate  opinion  on  the  subject,  because,  in  the  former 
class  of  cases,  unless  we  assist  the  matter  to  escape 
speedily  from  the  orbit,  necrosis  of  the  neighbouring 
bone  is  very  likely  to  result ;  there  is  less  fear  of  this 
in  inflammation  of  the  cellular  tissue.  In  cases  of 
periostitis,  as  above  remarked,  by  pressure  against  the 
walls  of  the  orbit,  we  may  sometimes  reach  one 
particular  spot  that  is  exquisitel}'  painful ;  or  by 
forcing  the  eyeball  back  into  the  socket,  this  tender 
spot  may  be  indicated.  Moreover,  as  the  swelling  of 
the  periosteum  and  cellular  tissue  around  it  will  at  first 
be  limited,  the  eyeball  will  be  protruded  in  the  oppo- 
site direction,  to  that  in  which  the  inflammation  is 
sitiiated ;  for  instance,  if  the  periosteum  in  the  upper 
part  of  the  orbit  is  inflamed,  the  globe  of  the  eye  will 
be  thrust  downwards.  In  difiuse  inflammation  of  the 
cellular  tissue  of  the  orbit,  no  one  spot  will  be  more 
painful  than  another,  and  the  protrusion  of  the  eyeball 
will  be  uniform  ;  the  skin  of  the  lids  becomes  more 
deeply  involved,  and  the  course  of  the  disease  is  more 
rapid  than  in  acute  periostitis ;  nevertheless  the 
'is  often  very  perplexing,  and  we  may  find 


diagnosis 


*  M.  Tvonsseau  on  Nem-algia  :  Medico- Chirurgical  Itemew, 
vol.  xxxiv.  p.  255,  1804. 


t  A  Giafe  on  Exophthalmos : 
,  137. 


OplUhahnk  Review,  vol.  i. 
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ourselves  at  fault  after  carefully  -weighing  all  the  points 
in  the  case. 

Treatment. — If,  from  the  intensity  of  the  symptoms,  Tieatment. 
we  have  reason  to  suppose  that  suppuration  beneath 
the  periosteum  has  taken  place,  we  are  justified  in  ex- 
ploring the  part  with  a  grooved  needle  ;  and  should  we  Explore 
discover  the  j^resence  of  pus,  we  must  at  once  cut  down  P^""*^* 
along  the  needle  upon  the  collection  of  matter,  and 
allow  it  free  exit.    If  this  is  not  done,  destruction  of  ^^'ve  exit 
the  hone  will  surely  occur,  or,  it  may  he,  the  inflam-  ^^.tter. 
matory  action  will  extend  to  the  lining  membrane  of 
the  skull.*    I  need  hardly  remark  that  great  caution 
should  be  exercised  in  making  an  incision  into  the 
orbit,  on  account  of  the  complicated  anatomy  of  the 
parts,  but  we  are  bound,  nevertheless,  to  operate  with- 
out hesitation.    I  have  in  several  cases  of  the  kind, 
after  exploring  the  part  with  a  grooved  needle,  run  a 
strong  iron  probe  along  the  groove  of  the  instrument, 
and  so  torn  open  the  cellular  tissue,  simply  incising 
the  skin,  so  as  to  give  exit  to  the  pus. 

In  the  subacute  and  moi'e  chronic  forms  of  perios-  Iodide  of 
titis,  iodide  of  potassium  and  cod-liver  oil  may  control,  potassium, 
if  not  cure  the  disease,  and  these  remedies  should,  at 
any  rate,  be  allowed  a  fair  trial. 

Nbcrosis. — Neci-osis  of  one  or  more  of  the  bones  Necrosis 
forming  the  orbit,  as  has  just  been  remarked,  may  °^  Obbi'^- 
occur  as  a  sequence  of  periostitis,  or  it  may  take  place 
in  consequence  of  direct  violence,  or  from  inflammation 
of  the  cellular  tissue  of  the  orbit.    I  have  had  a  case  of  Case, 
this  kind  lately  under  my  care.    A  man  of  the  name 
of  Tait,  a  guard  on  the  E.  I.  Eailway,  was  exposed  to 
severe  cold  on  the  5th  of  December,  1866  ;  the  following 
day  violent  inflammation  of  the  cellular  tissue  of  the  rollowing 
right  orbit  set  in,  and  at  the  end  of  fourteen  days  a  j^^^^^'^f'"^*;. 
considerable  quantity  of  pus  escaped  through  an  open-  i^iar  tissue, 
ing  at  the  inner  and  upper  part  of  the  superior  eyelid. 
Ultimately  a  fistula  formed  in  this  situation,  and  small 
portions  of  necrosed  bone  have  since  been  constantly 
comino-  away.    I  saw  this  man  in  June  for  the  first 
time ;  *dead  bone  was  then  to  be  felt  in  the  roof  of  the 
orbiti  and  he  was  perfectly  blind  with  the  right  eye. 


♦  Poland  on  Protrusion  of  the  Eyeball.  Case  of  severe  cere- 
bral sj'mptoms,  coma  and  death,  following  an  internal  node  of 
the  orbit :  Ophthalmic  Hospital  Reports^  vol.  ii.  p.  225, 
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Notwithstanding  this  blindness,  which  had  been  com- 
plete since  the  third  day  from  the  first  appearance 
of  the  disease,  the  mnscular  apparatus  of  the  eye- 
ball was  normal,  and  in  fact  the  eye,  on  a  snper- 
ficial  examination  seemed  healthy;  but  on  making  an 
ophthalmoscopic  examination,  I  found  the  optic  disc 
atrophied,  being  circular  and  of  a  dead  white  colour, 
and  the  vessels  of  the  retina  were  contracted.  The  in- 
flammatory action  had  attacked  the  cellular  tissue  of 
the  orbit,  and  extending  to  the  optic  nerve,  had  induced 
atrophy  of  the  papilla. 

Treatment. — In  instances  of  necrosis,  unless  exfolia- 
tion has  taken  place,  it  is  better  to  wait  patiently, 
allowing  nature  to  take  her  course,  till  the  dead  bone 
has  separated,  when  it  may  be  cut  down  upon  and 
removed.  The  structures  contained  in  the  orbit  are 
closely  packed  and  of  an  important  character  ;  except, 
therefore,  in  instances  unequivocally  demanding  the 
use  of  the  knife,  it  is  advisable  to  be  as  sparing  as  pos- 
sible of  its  employment. 

Caries  of  the  Bones  or  the  Orbit. — The  following 
case  affords  an  instance  of  the  terrible  mischief  which 
sometimes  results  from  this  disease,  especially  under 
injudicious  treatment : — 

Gi-ish  Chunder  Sing,  aged  eighteen,  admitted  into  the 
Calcutta  Ophthalmic  Hospital  on  August  20th,  1865. 
Up  to  within  the  last  twelve  months  he  has  enjoyed 
good  health,  and  been  employed  as  a  compositor ;  there 
is  no  history  of  either  hereditary  or  acquired  syphilis 
in  this  case.    A  year  ago  he  began  to  suffer  from  pain 
in  the  head,  and  shortly  afterwards  from  a  discharge  of 
blood  and  matter  from  the  nose  ;  for  this  he  was  sali- 
vated by  his  friends,  the  ptyalism  lasting  two  months  ; 
he  also  had  leeches  applied  to  his  temples.    Some  time 
afterwards,  on  rising  one  morning,  he  discovered  that 
he  could  no  longer  see  with  the  left  eye,  and  within  the 
last  month  the  sight  of  his  right  eye  has  gone  also,  so 
that  he  is  now  completely  blind.    His  digestive  system 
is  in  good  order,  and  his  mental  faculties  are  perfect, 
he  has,  however,  lost  the  sense  of  smell.    The  right 
eyeball  protrudes  considerably,  and  the  cornea  is  hazy. 
There  is  a  fistulous  opening  at  the  inner  part  of  the 
left  upper  eyelid,  and  through  this  a  probe  may  be 
passed  far  back  into  the  orbit ;  no  dead  bone  can  be 
felt.    The  left  eye  is  less  prominent  than  the  right  one, 
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and  the  dioptric  media  are  transparent :  the  margin  of 
the  optic  disc  is  ill-defined,  and  like  the  retina  looks 
cloudy  ;  the  retinal  vessels  are  of  normal  size.  The 
patient  gradually  became  weaker,  he  was  troubled  with  Cerebral 
severe  pain  in  the  head  and  often  had  attacks  of  obsti-  ^3''^?'^°™^- 
nate  vomiting,  but  his  speech  and  mental  faculties  re- 
mained perfect.    Soon  after  his  admission  both  eyeballs 
were  observed  to  throb  or  pulsate  in  a  most  remarkable  ^"g^'^gj^g^is 
manner  after  the  slightest  exertion,  for  instance  on  °  ^ 
rising  in  bed,  the  pulsations  being  synchronous  with 
those  of  the  heart. 

The  boy  died  on  the  18th  February,  and  on  making 
a  post-mortem  examination,  T  found  that  the  whole  of 
the  orbital  plate  of  the  frontal  bone,  and  the  greater 
part  of  the  body  of  the  sphenoid,  had  been  destroyed 
by  caries,  so  that  nothing  but  the  thickened  dura  Extensive 
mater  intervened  between  the  brain  and  the  tissues 
contained  in  the  orbital  fossa;  the  jDulsation  of  the 
globes  was  thus  easily  accounted  for.    The  optic  nerves 
were  softened  and  destroyed,  but  the  vessels  and 
nerves  entering  the  orbit  were  so  intimately  associated  ^^^p®?^^*^"'' 
with  the  diseased  structures,  that  it  was  impossible  to  plicated.' 
dissect  them  out,  or  determine  their  individual  con- 
dition.   The  inferior  portions  of  the  anterior  lobes  of 
the  brain  were  softened,  but  presented  no  other  morbid 
appearances. 

FiSTUL.E. — Caries  of  the  walls  of  the  orbit  is,  fortu-  ^^^'^^j^f' 
nately,  by  no  means  always  so  destructive  as  in  the  earieT"^ 
case  of  this  lad ;  the  disease  is  often  corpfined  to  a 
small  portion  of  the  bones,  and  a  fistulous  opening 
forms  between  this  spot  and  the  skin,  through  which 
a  thin  watery  fluid  constantly  oozes  away,  and  the 
soft  disintegrated  bone  may  be  felt  with  a  probe. 

The  fistulce  thus  formed  in  cases  of  necrosis  and 
caries  are  frequently  more  troublesome  to  cure  than 
the  disease  itself ;  the  external  opening  is  maintainecl 
by  adhesions  to  the  periosteum,  and  thus  a  puckered  ci- 
catrix forms,  which  often  leads  to  e version  of  the  eyelid. 

Fistulous  openings  of  this  kind  are  probably  best  ^.^f^f^^^^'^ 
treated  by  injecting  the  licpieur  villate  of  the  French 
surgeons,  or  a  similar  preparation,  into  the  fistula 
every  third  or  fourth  day.*    At  first,  the  injection  may 

*  The  following  is  the  composition  of  the  Liqueur  ViUnte,  after 
M.  Notta :— Liquid  subacetate  of  lead  30  parts,  sulphate  of  copper 
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cause  considerable  pain  and  inflammation,  but  this 
soon  subsides,  and  each  subsequent  injection  caxisas 
less  irritation.  In  some  of  these  cases  not  only  does 
the  fistula  lieal  under  this  treatment,  but  bealthy 
action  appears  to  be  excited  in  tlie  diseased  bone. 
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INPLAMMATION  OF  THE  OBBITAL  TISSUES. 

Inflammation  of  the  Cellular  Tissue. — The  cellu- 
lar tissue  contained  within  the  orbit  is  occasionally 
the  seat  of  acute  inflammation  and  suppuration,  but 
except  as  a  complication  of  traumatic  cases  or  perios- 
titis this  affection  is  very  rare  ;  those  instances  that 
do  occur  usually  arise  from  the  spread  of  erysipelas  to 
the  part,  when  the  patient  is  in  a  low  and  weak  con- 
dition of  health.    Under  these  circumstances  the  eye- 
ball itself  generally  escapes,  but,  unfortunately,  the 
patient's  sight  is  too  often  much  impaired,  if  not  de- 
stroyed, from  the  extension  of  the  inflammatory  action 
to  the  optic  nerve,  as  in  the  case  of  Tait  (p.  4  7),  or 
from  eftusion  into  the  retina  and  its  detachment  from 
the  choroid.    Occasionally  the  matter  burrows  into 
the  sheath  of  the  muscles,  deranging  their  action  and 
giving  rise  to  diplopia.    A  much  more  serious  compli- 
cation is  apt  to  occur  in  the  course  of  this  disease,  in 
the  form  of  pyeemia ;  thromboses  have  been  observed 
in  fatal  cases  of  this  kind,  extending  into  the  sinuses 
of  the  brain,  and  even  into  the  jugular  and  innominate 
veins.*  _  -  ^ 

TJie  Sympfoms  of  inflammation  of  the  cellular  tissue 
of  the  orbit  are  as  follows  : — The  patient  complains  of 
a  throbbing  pain  in  the  part,  extending  to  the  temple, 
side  of  the  head,  and  frequently  to  the  muscles  of  the 
back  of  the  neck  ;  the  pain  is  sometimes  excruciating, 
and  the  patient  is  usually  feverish  and  restless  ;  if  he 
falls  ofi"  to  sleep  he  probably  suffers  from  fearful 
dreams.  The  eyelids  are  swollen  and  of  a  dusky  red 
colour,  the  conjunctiva  becomes  uniformly  congested 
and  chemosed,  and  the  eyeball  is  rapidly  protruded  to 


and  sulphate  of  zinc  each  15  parts,  white  vinegar  200  parts — 
Medico-Chirurgical  lieriew,  April,  1866,  p.  556. 

M.  N<^'laton  also  speaks  in  favour  of  this  practice. 

*  French  translation  of  Mackenzie's  "  Treatise  on  the  Eye," 
yol.  iii.  p.  136. 
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an  uncertain  extent,  in  consequence  of  the  effusion 
that  takes  place  into  the  celhilar  tissues  of  the  orbit. 
This  protrusion  is  peculiar,  in  that  the  globe  is  usually  Exophthal- 
thrust  directly  forwai'ds,  and  not,  as  in  periostitis  and 
in  the  case  of  various  tumours,  with  a  certain  devia- 
tion from  the  axial  line,  according  to  the  direction  of 
the  compressing  force.  The  cornea  may  remain  bright 
and  clear,  or  it  may  be  that  from  exposure  to  the 
atmosphere,  the  secretions  on  its  sui-face,  and  that  of 
the  conjunctiva,  form  hard  dark  crusts;  the  cornea 
becoming  cloudy  from  desiccation  of  its  epithelium, 
necrosis  follows,  and  the  eye  is  destroyed. 

In  the  course  of  ten  or  twelve  days  from  the  com- 
mencement of  the  attack,  we  may  generally  detect  one 
or  more  points  at  which  fluctuation  can  be  felt,  usually  Sappura- 
at  the  lower  and  inner  part  of  the  eyeball.    As  soon 
as  the  pus  has  been  evacuated,  the  pain  and  swelling 
diminish,  the  eyeball  sinks  into  its  socket,  and  the 
parts  regain  their  normal  position.    But  although  the 
eyeball  may  not  be  directly  destroyed  by  the  inflam- 
matory process,  yet,  as  I  have  before  remarked,  in  very 
many  of  these  cases  the  optic  nerve  is  more  or  less  Atropliy 
involved,  and  is  subsequently  very  apt  to  become  atro-  '^^J^^  ^^^'^"^ 
phied ;  or  necrosis  of  the  bones  of  the  orbit,  or  the 
formation  of  extensive  cicatrices,  may  ultimately  lead  °'  globe, 
to  atrophy  of  the  globe. 

In  Chronic  Inflammation  of  the  cellular  tissue  of  CnHonre 
the  orbit  the  symptoms  are  less  severe  than  those  ^,^0^^^^^' 
above  descrii(fd.    The  patients  are  generally  the  off- 
spring of  syphilitic  or  scrofulous  parents,  or  of  old 
and  worn-out  ones. 

The  inflammatory  process  usually  begins  in  the  peri-  ^J^^P^j'™* 
osteum,  tbe  patient  complaining  of  pain  in  the  part,  acute  form,, 
which  increases  towards  evening,  probably  extending 
over  the  forehead.    As  the  inflammation  advances,  the 
cellular  tissue  of  the  orbit  becomes  involved,  the  con- 
junctiva and  lids  are  red  and  swollen,  and  the  eyeball 
is  thrust  forward  to  a  greater  or  less  extent ;  the  pain,  but  less 
however,  is  far  less  severe  than  in  acute  inflammation  severe, 
of  the  cellular  tissue,  on  account  of  the  gradually  in- 
creasing pressure  to  which  the  parts  ai-e  exposed.  The 
proti-usion  of  the  eyeball  in  these  cases  is  often  con- 
siderable, and  as  their  progress  is  slow,  it  is  only  by  a 
careful  study  of  the  collateral  symptoms  that  we  shall 
avoid  an  erroneous  diagnosis.    In  cases  in  which  a. 
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morbid  growth  causes  the  eyeball  to  protrude,  its  axis 
usually  deviates  from  its  natural  position,  according 
to  the  direction  of  the  pressure  occasioned  by  the 
tnmoxir  (see  Figs.  8  and  9) ;  whereas  in  inflammation 
of  the  cellular  tissue  this  is  not  the  case.  In  doubtful 
instances,  we  may  further  satisfy  ourselves  as  to  the 
presence  or  not  of  pus  in  the  orbit,  by  the  aid  of  a 
grooved  needle,  taking  care  not  to  run  the  point  of  the 
instrument  in  the  direction  of  the  brain. 

Sir  W.  Lawrence*  mentions  the  case  of  a  child,  ten 
years  of  age,  brought  to  him  sufiering  with  an  affec- 
tion of  the  right  eye,  which  was  said  to  have  existed 
for  a  week.  The  globe  i^rojected  half  an  inch  further 
forward  and  outward  than  the  left  one.  The  internal 
angle  of  the  eye  and  parts  around  it  were  red  and 
swollen,  aud  deep-seated  fluctuation  was  obscurely 
perceptible  in  the  orbit.  A  lancet  was  thrust  three- 
quarters  of  an  inch  deep  into  the  part,  and  out  flowed 
a  dessertspoonful  of  pus.  The  progress  here  was 
rapid,  and  the  wound  healed  in  a  week;  but  these 
chronic  abscesses  may  even  take  years  to  develope 
themselves,  as  in  an  instance  recorded  by  Dr.  Mac- 
kenzie.f 

The  Treatment  of  inflammation  in  the  cellular  tissue 
of  the  orbit,  differs  in  no  respect  from  that  of  similar 
affections  in  other  parts  of  the  body.  In  the  early 
stages  of  the  more  sthenic  forms  of  inflammation  in 
this  situation,  we  may  endeavour,  by  leeches  and  cold 
compresses  constantly  applied,  to  allay  the  irritation 
going  on  in  the  part,  and  to  prevent  suppuration ;  but 
if  this  does  not  succeed,  we  must  then  promote  it  by 
means  of  poultices  and  hot  fomentations.  As  soon  as 
matter  has  formed,  the  abscess  should  be  freely  incised 
and  the  pus  evacuated,  the  poultices  being  continued 
till  the  suppuration  ceases. 

If  the  case  is  comi)licated  with  erysipelas,  I  need 
hardly  say  that  antiphlogistics  are  not  to  be  thought 
of ;  on  the  contrary,  the  patient's  strength  must  be  sup- 
ported, the  pulse  and  the  temperature  of  the  body  being 
our  safest  guides  as  to  the  amount  of  nourishment  and 
stimulants  required.  I  have  great  faith  in  the  sesqui- 
chloride  of  iron  in  these  cases :  fifteen  drops  of  the 


*  Lawrence  on  "  Diseases  of  the  Eye,"  2nd  edit.  p.  744 
t  Mackenzie,  "Diseases  of  the  Eye,"  4tli  edit.  p.  302.  " 
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tincture  should  bo  given  every  six  hours,  with  as  many 
grains  of  chlorate  of  potash ;  it  appears  to  act  by  de- 
termining a  rapid  oxidation  of  the  blood,  and  in  this 
way  the  poisonous  materials,  whatever  they  may  be, 
which  induced  the  attack,  are  destroyed.    Opium,  or  Opium, 
still  better,  the  chloral  hydrate,  will  be  required  to  en-  CUoral. 
able  the  patient  to  sleep  ;  indeed,  in  the  early  stages 
of  this  form  of  the  disease,  there  is  no  better  practice 
than  to  give  the  system  rest,  and  at  the  same  time 
support  the  patient's  strength  with  soup  and  stimu-  Support 
lants,  administering  also  the  tinct.  ferri  sesquichlor. ;  patient, 
we  may  thus  hope  to  ward  off  the  suppurative  stage 
of  the  alFection,  or  at  any  rate  promote  its  speedy  ter- 
mination.   We  must  bear  in  mind  the  fact,  that  so  Brain  in 
long  as  the  inflammatory  action  lasts,  the  close  proxi-  •I'^iigf'i'- 
mity  of  the  parts  to  the  brain  endangers  its  extension 
to  the  cerebral  membranes,  a  complication  likely  to 
lead  to  the  most  serious  consequences. 

Inflammation  op  the  Capsulk  oi'  Tenon  occasionally  Infiamma- 
occurs  in  rheumatic  subjects ;  in  other  cases  it  is  said  cTp^ule  of 
to  arise  from  injuries  to  the  part,  or  it  may  be  from  Tenon. 
extension  of  erysipelas  I'rom  neighbouring  structures.* 

Symptoms. — The  subconjunctival  tissue  is  deeply  Subcon- 
injected,  but  the  iris  is  healthy,  nor  can  we  easily  l^jg^'j'j^'Jj^ 
account  for  the  persistent  chemosis  and  injection  of 
the  vessels  in  question.    The  patient  complains  of 
slight  pain  in  the  eye,  particularly  when  he  turns  the  Pain, 
ej^eball  from  side  to  side,  but  there  is  no  impairment 
of  vision  ;  slight  protrusion  of  the  eye  may  occur,  and  Exophthal- 
the  mobility  of  the  globe  be  impaired,  so  that  diplopia 
may  exist. 

The  symptoms  above  described  usually  disappear 
after  a  time,  and  no  serious  consequences  are  likely  to 
follow,  unless  in  cases  preceded  by  erysipelas,  when 
the  optic  nerve  is  liable  to  become  involved,  optic 
neuritis  and  atrophy  of  the  pajjilla  resulting. 

Treatment. — Hot  compresses   generally  give  the  Warmth, 
patient  much  relief,  and  iodide  of  potassium  in  large  p^f. 
and  repeated  doses  often  appears  to  be  very  service-  iodid, 
able,  but  as  a  general  rule  in  these  cases  Nature  will 
effect  a  cure,  aiid  we  may  often  with  advantage  wait 
patiently  for  this  result. 


♦  "  Maladies  des  Yeus,"  Wecker,  vol.  i.  p.  696, 
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CUBITAL  GROWTHS  AKD  TUMOURS, 

Exophthalmos,  or  protrusion  of  tlie  eyeball,  may  be 
convetiiently  considered  under  two  heads  : — 

1st.  Protrusion  of  tlie  eyeball  arising  from  an  in- 
crease in  the  contents  of  the  orbit — as,  for  instance, 
from  hypertrophy  of  its  cellular  tissue,  or  the  growth 
of  a  tumour. 

2nd.  From  diminution  of  the  cavity  of  the  orbit,  by 
the  encroachment  of  its  walls  upon  the  eyeball— as, 
for  example,  in  cases  of  bony  tumours  springing  from 
the  walls  of  the  orbit,  or  from  an  abscess  of  the  antrum 
forcing  the  inferior  wall  upwards.* 

Exophthalmic  Goitre. — Among  the  most  remark- 
able of  the  affections  of  the  orbit  included  under  the 
first  heading,  is  exophthalmic  goitre,  described  by 
Dr.  Graves.t  and  more  fully  elucidated  by  his  friend 
the  late  Professor  Trousseau,  in  his  admirable  clinical 
lectures.  He  considers  that  exophthalmic  goitre  arises 
from  a  neurosis  of  the  sympathetic,  resulting  in  local 
congestions,  the  proximate  cause  of  which  is  an  alte- 
ration produced  in  the  vaso-motor  apparatus.  "  It  is 
a  morbid  entity,  because  it  presents  special  phe- 
nomena ;  palpitation,  and  congestion  of  the  thyroid 
gland  and  of  the  eyeballs.  It  is  a  pathological  variety 
of  the  great  class  of  neuroses,  with  a  j)aroxysmal 
course,  and  should  be  regarded  as  entirely  distinct 
from  ophthalmos  due  to  organic  diseases  of  the  heart, 
while  it  cannot  be  confounded  with  goitre  proper."J 

Dr.  T.  Laycock  remarks  that  exophthalmic  goitre 
occurs  under  a  variety  of  morbid  conditions  of  the 
nervous  sytem.  When  the  exophthalmos  is  sym- 
metrical, it  is  spinal,  the  cervical  and  dorsal  regions 
of  the  spinal  cord  being  the  seat  of  the  disease,  to- 
gether with  the  corresponding  cervical  and  dorsal 
divisions  of  the  sympathetic;  but  when  tmsymmetrical, 
it  is  due  to  disease  of  the  trigeminal  ganglion,  and 
branches  of  the  fifth  pair.§    In  either  case,  it  seems 


*  "Maladies  des  Yeux,"  Wocker,  vol.  i.  p.  7u5. 
f  "Cliuical  Lectures,"  p.  587. 

X  "  Lectures  ou  Cliuical  Medicine,"  by  A.  Trousseau ;  trans- 
lated by  Dr.  liazire,  p.  57[>. 

§  On  the  Oerebro-Spiual  Origiu  and  Diagnosis  of  the  Protru- 
sion of  the  Eyeball,  commonly  called  Auaimic,  by  Dr.  T.  Lay- 
cock  :  Medico-Chirurgkal  llerieii\  July,  18G3,  p.  251, 
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probable  that  from  irritation  of  the  sympathetic,  hy- 
pertrophy of  the  adipose  tissue,  and  dilatation  of  the 
veins  of  the  orbit  occur. 

Exophthalmic  goitre  is  almost  confined  to  the  female 
sex.    Out  of  fifty  cases  referred  to  by  Withusen,  only  Rare  ia 
eight  occurred  in  men.* 

Si/mptoms. — The  symptoms  of  this  remarkable  dis- 
ease are,  in  the  first  instance,  nervous  irritability,  a 
sensation  of  fulness  in  the  head  and  face,  violent  j)al- 
pitation,  usually  coming  on  in  paroxysms.    In  the 
case  of  female  patients,  menstruation  generally  be- 
comes disordered.    Souie  enlargement  of  the  thyroid  Goitre, 
gland  subsequently  occurs,  and  protrusion  of  the  eye-  protrusion 
balls,  alike  on  both  sides,  commences.    This  may  be  of  eyeballs, 
very  gradual  in  its  progress,  and  is  preceded  by  obvious 
changes  in  the  integrity  of  the  muscular  apparatus  of 
the  eyes,  their  axes  being  inverted ;  the  eyes  have  also 
a  remarkable  staring  expression  due  to  retraction  of 
the  upper  eyelid ;  the  lid  fails  also  to  follow  the  move- 
ments of  the  globe  of  the  eye  as  the  plane  of  vision 
rises  and  falls — it  remains  too  much  elevated,  quite 
independently  of  the  exophthalmos.    The  eyeballs 
continue  mobile,  but  may  in  time  become  so  far  pro- 
truded as  to  prevent  the  patient  from  closing  the  eye- 
lids over  them.    In  one  case  mentioned  by  Trousseau, 
"  the  eyeballs  were  thrust  out  of  the  orbit but  this, 
of  course,  is  a  rare  occurrence.    In  other  instances, 
the  eyebahs  are  only  slightly  protruded;  but  their 
lustrous  appearance,  the  enlargement  of  the  thyroid 
gland,  together  with  palpitation  and  other  nervous 
symptoms,  are  pathognomonic  of  the  malady. 

The  affection  does  not  depend  upon  disease  of  the  No  cardiac 
heart,   although    palpitation    exists,   no  structural 
changes,  as  a  general  rule,  can  be  detected  in  this 

organ.  c    •  i 

The  patient  complains  of  shortness  of  sight,  and 
difficulty  in  keeping  his  eye  fixed  on  any  one  object, 
but  beyond  this  there  is  seldom  any  impairment  of 
vision.  The  ophthalmoscopic  appearances  of  an  eye  ^^^^^^^ 
affected  in  this  way  indicate  congestion  of  the  retina  • 
and  choroid;  but  the  dioptric  media  may  remain 
transparent.  ,  t  -d 

Procjnosis.— la  some  cases,  after  a  very  considerable  ^^^"f^*^^ 

*  Dublin  Medical  Press,  voL  xlii.,  July,  1850, 
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interval,  exoplithalmic  goitre  gradually  disappears  of 
itself,  the  patient's  general  health  imi^roves,  the  pal- 
pitations and  other  nervous  symptoms  from  which  he 
suffered  abate,  and  the  enlargement  of  the  thyroid 
gland,  and  protrusion  of  the  ej^eballs,  subside.  Sui?- 
pnration  of  the  cornea  and  destruction  of  the  eye  may, 
however,  occnr,  from  the  exposure  of  the  uncovered 
cornea  to  the  air,  or  it  may  be  due  to  paralysis  of  the 
"  trophic"  fibres  of  the  fifth  nerve. 
Treatment.  Treatment. — From  the  foregoing  history  of  this 
malady,  we  learn  that  it  is  no  mere  local  affection, 
and  the  remedial  measures  we  adopt  must  therefore  be 
mainly  directed  to  restore  the  general  health ;  and  as 
Promote  the  large  majority  of  cases  occur  in  women,  and  are 
health"^^^^  attended  with  catamenial  derangement  from  their 
commencement,  and  often  with  anosmia,  our  treatment 
should  be  f  ui'ther  directed  by  attention  to  these  special 
features. 

Hydro-  Trousseau  recommends  a  judicious  use  of  hydro- 

piithy.  jjathy,  among  other  measures,  as  likely  to  improve  the 
l^atient's  general  health  ;  and  he  regards  this  as  being 
the  best  and  only  rational  plan  of  treatment  in  such 
cases.  Galvanization  of  the  cervical  sympathetic  with 
a  weak  ascending  current,  not  only  lessens  the  size  of 
the  thyroid  'gland,  but  seems  to  exercise  a  favourable 
influence  on  the  course  of  the  disease.*  A  firm  com- 
press and  bandage  may  be  employed  with  advantage, 
esi^ecially  if  the  cornea  becomes  at  all  hazy.  Should 
the  retraction  of  the  upper  lid  be  very  marked,  the 
following  operation  may  be  advantageously  performed. 
The  horn  spatula  having  been  introduced  beneath  the 
lid  to  be  operated  on,  a  horizontal  incision  is  to  be 
made  through  the  skin  of  the  lid  above,  and  parallel  to 
the  upper  border  of  the  tarsal  cartilage.  A  portion  of 
the  fibres  of  the  orbiculai-is  muscle,  and  subjacent 
fascia,  is  to  be  divided  so  as  to  expose  the  levator  pal- 
pebrtB  ;  and  those  fibres  of  this  muscle  which  pass  over 
and  into  the  tarsal  cartilage  are  to  be  very  carefully 
cut  through.  _  An  incomplete  ptosis  results,  but  this 
gradually  diminishes,  and  neutralizes  the  retraction  of 
the  lid,  if  the  operation  is  successful.f 


*  Tlie  Practithner,  1873,  p.  186. 
1  Compie-Iiendu  of  the  Congrhs  (POphtlialmologie,  1867. 
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Cystic  Tumours  ffrowinsr  witMn  the  orbit  are  Ctstio 
another  cause  of  exophthalmos.  In  this  situation,  such  obbit. 
tumours  are  usually  attached  to  some  portion  of  its 
bony  wall.     Their  contents  vary,  being  sometimes 
watery  (hygroma),  like  suet  (steatoma),  like  pap  (athe-  Contents 
roma),  or  like  honey  (meliceris).    As  in  the  case  of 
ovarian  tumours,  they  often  contain  a  number  of  hairs. 

It  is  almost  impossible,  before  operating,  to  ascertain 
the  connexions  which  many  of  these  cysts  form  with, 
surrounding  parts  ;  they  sometimes  extend  backwards 
into  the  orbit,  and  even  through  the  optic  foramen,  and 
as  they  are  liable  to  suppurate  at  any  time,  they  may 
excite  dangerous  inflammation  of  the  tissues  coutained 
within  the  cranium. 

Symptoms. — Cystic  tumours  in  this  situation  usually  ^^fV^^ 
increase  in  size  very  slowly,  and  without  causing  the  siow^'^' 
patient  any  pain  or  much  inconvenience,  until  they  growth, 
attain  a  considerable  bulk  and  begin  to  displace  the 
eyeball,  forcing  it  forwards  in  the  oiDposite  direction 
from  that  in  which  they  grow.  When  they  have  reached 
this  size,  on  everting  the  lids,  the  cyst  may  generally 
be  seen  projecting  from  between  some  part  of  the 
orbital  walls  and  the  eyeball ;  it  has  usually  a  bluish  BMsh 
tint,  and  fluctuation  may  be  felt  in  it  if  the  cyst  Yinkua.- 
happens  to  have  fluid  contents.     Follicular  cysts,  tion. 
however,  often  enclose  sebaceous-like  matter,  when  of 
course  no  fluctuation  can  be  detected.    In  doubtful  Explore 
cases,  we  should  do  well  to  use  an  exploring  needle 
before  deciding  as  to  the  nature  of  the  disease. 

The  Treatment  to  be  pursued  in  instances  of  this  Treatment. 
kind  is  by  no  means  so  simple  as  might  at  first  sight 
appear.  It  is  not  advisable  to  puncture  the  cyst  and 
let  out  its  contents,  as  they  are  almost  certain  to  form 
again  ;  and  if  the  cyst  is  a  large  one,  hajmorrhage  may 
take  place  into  it,  and  suppuration  ensue— leading, 
perhaps,  to  a  fatal  result  from  extension  of  the  irrita- 
tion to  the  brain.  The  better  course  is  to  remove  the  J^^f^^ 
cyst  as  far  as  that  is  practicable.  Should  it  extend  so  cyst, 
deeply  into  the  orbit  as  to  prevent  our  taking  it  away 
entire,  we  must  content  ourselves  with  removing  as 
large  a  portion  of  it  as  possible.  To  do  this,  it  is  often 
necessary  to  make  a  free  incision  through  the  eyeM, 
behind  which  the  tumour  projects  ;  in  fact,  a  sufli- 
ciently  large  incision  must  be  made  through  the  lid  to 
expose  the  tumour  fully,  and  allow  the  cyst  to  be  dis- 
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sected  away.  Or,  if  it  sliould  seem  more  desirable,  the 
outer  cantlius  may  be  slit  up  aud  the  lid  everted  with 
the  same  intention. 

Hydatid  Cysts  of  the  orbit  are  occasionally  met 
with,  and  these,  as  they  increase  in  size,  must  neces- 
sarily displace  the  globe  of  the  eye  to  a  greater  or  less 
extent.  If  the  tumour  projects  between  the  orbital 
walls  and  the  globe  of  the  eye,  it  may  be  felt  as  a  firm, 
elastic  swelling  ;  and  as  it  generally  yields  an  obscure 
sense  of  fluctuation,  the  case  may  closely  simulate  one 
of  chronic  abscess.  A  grooved  needle  will  settle  the 
point ;  a  colourless  limpid  fluid  spouting  out  through 
the  puncture  if  the  tumour  is  caused  by  an  hydatid 
cyst. 

In  these  cases  tlie  cyst  must  be  opened,  and  the  in- 
cluded bag,  containing  the  echinococci,  should,  if  pos- 
sible, be  removed ;  this  done,  the  cavitj^  in  which  it  has 
grown  will  probably  very  soon  close  up  and  cicatrize.* 

Sanguineous  Cysts  nve  occasionally  met  with  in  the 
orbit,  either  of  spontaneous  origin,  or-  as  the  result  of 
an  injury.  It  is  almost  impossible  to  discriminate  be- 
tween a  tumour  of  this  description  and  an  ordinary 
cyst,  unless  by  the  exploring  needle. 

The  symptoms  and  progress  of  these  tumours  differ 
in  no  way  from  those  of  other  cystic  growths  :  as  they 
increase  in  size  they  cause  moi*e  or  less  displacement 
of  the  eyeball,  and  diplopia. 

It  is  seldom  sufficient  simply  to  puncture  a  tumour 
of  this  kind,  and  evacuate  its  contents,  for  the  tumour 
is  then  almost  sure  to  form  again.  The  whole  of  the 
cyst  should,  if  practicable,  be  removed.f 

Eecurrent  Fibroid  Tumours  (sarcoma)  are  not  of 
unfreqnent  occurrence  in  the  orbit,  and,  as  far  as  my 
experience  goes,  they  usually  spring  from  the  perios- 
teum lining  its  lower  and  inner  angle.  They  are  com- 
posed of  elongated  oat-shaped,  caudate  nucleated  cells, 
like  the  so-called  fibro-elastic  cells,  which  are  found 


*  "  A  Treatise  on  the  Principles  and  Practice  of  Oplithalniic 
Medicine  aud  Surgery,"  by  T.  W.  Jones,  3rd  edit.  p.  738.  Also 
AitstraUa)i  Medical  Journal^  No.  10,  p.  243  :  case  reported  by  Mr. 
P.  II.  MacGillivray. 

t  Poland  on  Protrusion  of  the  Eye:  Ophthalmic  Hospital 
Jtejmts,  vol.  i.  p.  24:. 
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in  granulation  and  embryonic  connective-tissue.  A 
fibroid  tumour  of  this  kind  may  take  a  long  time  to 
grow,  and  in  the  first  instance  may  be  mistaken  for  a  May  be 
node ;  but  the  absence  of  a  syphilitic  history  and  of  mistaken, 
tenderness  in  the  part  would  lead  us  to  dismiss  the  idea 
of  periostitis,  while  the  smooth  and  softer  surface  of 
the  growth  precludes  the  supposition  of  a  bony  tumour. 
As  the  morbid  growth  increases  in  size,  exophthalmos, 
or  displacement  of  the  eyeball  occurs,  and  gives  rise  to 
diplopia. 

These  tumours  have  often  extensive  attachments  to  ^^^^^^^"^ 
the  walls  of  the  orbit,  althoxigh  they  may  only  appear  ^ents.' 
as  a  small,  hard,  and  nodulated  mass  upon  an  ex- 
ternal examination.    If  allowed  to  remain  undisturbed 
they  continue  steadily  growing,  the  skin  covering  them 
in  course  of  time  ulcerates,  an  open  sore  is  established, 
and  the  patient's  health  gradually  fails.*     When,  Slowly 
therefore,  in  such  a  case  our  diagnosis  is  confirmed,  ^g. 
and  all  idea  of  true  cancerous  disease  excluded  by  the  moved, 
absence  of  cachexia  and  of  enlargement  of  the  neigh- 
bouring glands,  we  need  not  hesitate  to  ad\dse  an  early 
operation  with  a  view  to  prevent  further  mischief. 

Treatment— Extirpation  of  the  entire  morbid  growth  f^'^?^^^^^ 
is  not  only  desirable,  but  it  is  the  only  remedy  upon  thoroughly 
which  we  can  rely  in  these  cases  ;  and  I  would  strongly 
insist  on  the  fact,  that  the  afiected  bone  should  be  re- 
moved, as  well  as  the  tumour  and  parts  around  it. 
The  necessary  incisions  must  depend  upon  the  situa- 
tion and  size  of  the  tumour,  and  in  most  cases  it  is 
better  to  sacrifice  the  eyeball  in  the  first  instance, 
rather  than,  in  our  attempt  to  save  it,  to  leave  a  par- 
ticle of  the  tumour  behind.    In  most  cases  also,  we 
shall  have  to  cut  away  a  portion,  and  it  may  be  a  very 
considerable  part,  of  the  orbital  walls.    There  is  little  ^"J^^^"', 
difficulty  in  detecting  the  rough  and  diseased  bone 
after  the  tumour  has  been  torn  away  from  its  attach- 
ments, and  the  whole  of  this  denuded  bone  must  be 
taken  away  ;  nor  is  there  much  difficulty  or  danger  m 
such  a  proceeding,  unless  the  orbital  plate  of  the 
frontal  bone  is  involved ;  but  even  in  that  case,  we 
must  not  hesitate  to  use  the  bone  forceps  freely.    On  |°  pj;^^^"*^ 
more  than  one  occasion,  under  such  cn-cumstances,  I 


*  Medical  Times  and  Gazette,  Remarks  by  Haynes  Walton, 
87.  Jan.  1865. 
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have  removed  a  part  of  the  orbital  plate  of  the  frontal 
bone,  and  the  whole  anterior  part  of  the  inner  and 
lower  walls  of  the  orbit,  with  favourable  results.  In 
fact,  I  cannot  call  to  mind  an  instance  in  which  I 
have  repented  of  doing  too  much ;  but,  on  the  other 
hand,  have  seen  a  recurrent  tumour  return  more  than 
once,  in  consequence  of  an  over-anxiety  to  save  the 
eye  or  walls  of  the  oi'bit. 

If  the  bones  are  not  involved,  I  need  hardly  say 
that  we  should  leave  them  alone  ;  but  under  any  cir- 
cumstances I  think  the  api^lication  of  the  chloride  of 
zinc  paste  to  the  wound  immediately  after  the  removal 
of  the  tumour  is  advantageous.  Subsequently  the 
part  may  be  dressed  with  the  carbolic-acid  oil  (one 
part  to  twenty  of  olive  oil). 

If  the  tumour  returns,  we  should  again  attempt 
its  removal ;  we  have  a  distinctly  local  disease  to  deal 
with,  and  up  to  the  last  are  bound  to  combat  it  on 
this  pvincij)le.  Large  doses  of  iodide  of  potassium 
have  been  recommended  as  an  adjunct  to  the  above- 
described  treatment  in  these  cases.* 

SciRiiiius  OF  THE  Orbit  is,  as  far  as  my  experience 
goes,  the  most  common  form  of  cancer  in  this  situa- 
tion. We  see  several  fresh  cases  of  this  formidable 
disease  every  year  among  the  patients  in  the  Calcutta 
Hospital,  whereas  the  other  forms  of  cancer  are  rarely 
met  with. 

Diagnosis. — A  satisfactory  diagnosis  between  scir- 
rhus  and  the  recurrent  fibroid  tumour  in  the  orbit,  is 
hardly  possible  in  their  early  stages.  I  have  seen  un- 
doubted instances  of  scirrhus,  commencing  as  a  hard 
and  almost  painless  nodule  attached  to  the  bony  walls 
of  the  orbit;  nevertheless,  this  condition  is  not  of 
common  occurrence.  Scirrhus  in  the  orbit,  as  in 
other  parts  of  the  body,  constantly  extends  in  the 
tissues  of  the  part  in  which  it  is  seated,  moving  with 
them  when  pressed  upon,  and  from  the  commence- 
ment is  usually  attended  with  some  amount  of  pain. 
The  morbid  growth  inoreases  rapidly— there  is  a 
marked  augmentation  in  its  size  in  the  course  of  a 
few  months,  and  then  pressure  on  it  causes  unmis- 
takable pain.  The  skin  becomes  involved,  and  ulce- 
taken  place  we  can  no  longer  be  in 


ration  having 


*  J.  Paget :  Holmes's  "  Sitrgei-y,"  vol.  i.  p.  505. 
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doubt  as  to  the  nature  of  the  affection,  or  a  small 
quantity  of  matter  scraped  from  the  surface  of  the 
tumour,  when  placed  under  the  microscope,  reveals  to  characte- 
us  the  characteristic  structures  of  this  terrible  disease,  ristic  cells. 
The  glands  of  the  neck  enlarge,  and  cachexia  advances  Fatal 
with  rapid  strides,  terminating  in  death.  cachexia. 

Treat Dicnt. — With  regard  to  the  treatment  of  scir- 
rhus  of  the  orbit,  I  am  opposed  to  siirgical  interference  Removal 
in  the  first  stages  of  the  disease ;  the  iise  of  the  knife,  ii^rtful, 
I  believe,  accelerates  its  progress,  and  the  chances  are 
infinitely  small  of  our  being  able  to  eradicate  the 
cancer.    I  have,  in  the  early  stages  of  scirrhus  of  the 
orbit,  removed  the  whole  of  the  structures  contained 
within  this  cavity,  leaving  its  walls  entirely  bare,  and  or  useless, 
yet  the  disease  has  speedily  reappeared,  and  run  a 
very  rapid  course.    I  think  it  better,  therefore,  to 
leave  the  patient  alone ;  the  alternative  is  a  fearful 
one,  and  it  is  frequently  most  difficult  to  abstain  from 
an  attempt  to  do  something  for  the  relief  of  the 
sufferer.*    A  case  of  scirrhus  of  the  orbit  is  reported 
by  Mr.  Gr.  Lawson,  in  which,  after  having  excised  the  Apparent 
globe  and  tumour  down  to   the  orbital  walls,  he  exceptions, 
applied  the  actual  cautery  over  the  surface  of  the 
wound,  and  subsequently  tilled  the  orbit  with  strips 
of  lint  covered  with  the  chloride  of  zinc  paste.  The 
patient  progressed  favourably,  and  eleven  months  after- 
wards there  were  no  signs  of  the  return  of  the  disease."!" 

Cases  of  this  kind  seem  hopeful,  nevertheless  they 
do  not  deter  me  from  pressing  my  o])inion,  as  to  the 
advisability  of  non-interference  with  the  knife  in 
scirrhus  of  the  orbit. 

I  have  lately  had  a  case  in  point  under  my  care,  R.  B.,  Case. 
aged  seventy.    This  old  man  has  been  suffering  foi'xuraourof 
the  last  twelve  months,  from  a  morbid  growth  behind  orbit, 
the  outer  part  of  the  upj^er  eyelid.    At  first  there  was 
some  slight  amount  of  redness  of  the  eye,  increased 
lachrymation,  and  pain  in  the  part,  but  he  took  little 
notice  of  these  symptoms  until  the  tumour  had  in- 
ci-eased  to  its  present  size.    My  house-surgeon  kindly 


*  Tj'rrell,  "Diseases  of  the  Eye,"  vol.  ii.  p.  225.  Hasner 
observes,  on  the  other  band,  that  we  ai'e  bound  to  operate,  if  it 
is  possible  perfectly  to  remove  the  neoplasm  ;  this,  however,  is 
the  difliculty  in  these  cases. 

t  Medical  Times  and  Gazette,  Feb.  9th,  1867,  p.  155. 
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got  a  photograph  taken  of  the  patient,  from  which 
Fig.  8  is  copied. 

On  admission  into  hospital  a  tumonr  could  be  dis- 
tinctly felt,  growing  from  the  outer  and  upper  part  of 

Fig.  8. 


the  orbit,  and  pressing  the  eyeball  downwards  and  in- 
wards.   The  sight  of  the  eye  was  perfect,  the  skin  of 
the  lid  was  not  involved,  and  the  tumour  felt  exactly 
Supposed  to  hke  an  encysted  one ;  so  much  so,  that  I  determined  to 
be  encysted.  Qpg^-ate.    I  was  the  more  confirmed  in  this  view,  as  the 
man  had  little  or  no  pain  in  the  part,  and  the  glands 
of  the  neck  were  not  enlarged ;  in  fact,  I  undertook 
the   operation   supposing  I  had  a  non-malignant 
tumour  to  deal  with. 
Operation.      The  patient  having  been  put  under  the  influence  of 
chloroform,  I  slit  up  the  outer  canthus  and  reflected 
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the  upper  eyelid,  so  as  to  expose  the  morbid  growth,  Malienancy 
which  then,  and  not  till  then,  I  discovered  to  he  revealed, 
scirrhus. 

The  cancerous  mass  was  attached  to  the  orbital 
plate  of  the  frontal  bone,  and  extended  deeply  into  the 
orbit.    I  removed  the  whole  of  the  tumour,  and  then  Removal, 
applied  the  chloride  of  zinc  jDaste  to  the  wound,  hoping 
to  save  the  eyeball. 

The  day  after  the  operation  the  cornea  was  opaque, 
evidently  from  the  effects  of  the  chloride  of  zinc,  and 
it  ultimately  sloughed,  and  the  eye  was  destroyed. 

It  is  useless  my  giving  the  details  of  the  after-  Unfavour- 
treatment   in  this  instance.    The  wound  gradually '^'^^^ 
healed ;  but  before  it  had  cicatrized,  the  glands  of  the 
neck  became  enlarged,  and  I  doubt  not  the  poor  old 
man  speedily  sunk  from  the  effects  of  the  disease. 

Medullar  1/  Cancer  of  the  orbit  is  characterized  by 
its  soft  consistence  and  fungoid  appearance,  when  pro- 
triiding  from  the  orbit.  Its  growth  is  rapid,  and  it 
invades  all  the  surrounding  structures;  of  all  the 
tumours  of  the  orbit  it  is  the  least  hopeful  as  regards 
treatment. 

Epithelial  Cancer  is  but  rarely  met  with  in  the  Epithb- 
orbit.    An  interesting  case  of  the  kind  is  reported  by  canceb 
Mr.  Hulke.*    The  disease  made  its  appearance  sub- 
sequent to  a  blow  received  on  the  cheek.    Six  weeks  Following 
after  the  accident,  the  patient  presented  much  the  * 
appearance  of  a  person  suffering  from  au  abscess, 
pointing  at  the  lower  and  inner  angle  of  the  eye. 
The  swelling  was  punctured  several  times,  but  no 
matter  escaped,  the  mass  yielding  only  a  soft  gela- 
tinous substance.    The  tumour  gradually  inci-eased,  Extensive 
pressing  upon  the  eyeball  on  one  side,  and  obstructing  connexions, 
the  nostril  on  the  other.    The  skin  covering  it  was  of 
a  dusky  red  colour,  and  marked  with  sago-grainlike 
dots. 

After  a  time  a  spot  of  ulceration  formed  over  the 
caruncle,  which  bled  rather  freely,  with  some  relief  to 
the  patient;  the  morbid  growth,  however,  continued 
to  increase  in  size,  and  this  was  accomj^anied  with 
much  pain  in  the  part. 

Mr.  Hulke  removed  the  whole  of  the  morbid  mass,  Removal, 
which  extended  downwards  into  the  antrum,  and  back- 


*  Opht/uilmic  Hospital  Reports,  vol.  v.  p.  336. 
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wards  into  the  left  nasal  passage,  projecting  into  the 
pharynx  through  the  posterior  nares,  so  that  much  ol 
the  maxilla,  the  left  nasal  bone,  and  lateral  mass  ot 
the  ethmoid  had  to  be  removed.  r  i 

The  tumour  presented  all  the  characters  ot  epithelial 

cancer.  .     ^  •      ^    i  a 

The  neio-hbouring  lymphatics  became  involved,  and 
the  diseas^e  reappeared  in  the  neck.  Ultimately  the 
patient  died,  eight  months  after  the  operation 

Mkl\nosis  {Melauoid  Cancer)  sometimes  attacks  tlie 
contents  of  the  orbit.  Dr.  Mackenzie  mentions  two 
instances  of  the  kind.  When  the  disease  makes  its 
appearance  in  the  orbit,  it  runs  precisely  the  same 
course  as  in  any  other  part  of  the  body,  involving  the 
bones  and  other   structures  it  meets  with  in  its 

A  few  days  before  the  case  of  scirrhus  above  de- 
scribed came  under  my  care,  another  man  presented 
himself  at  the  hospital,  suffering  from  a  melanotic 
tumour  of  the  orbit :—  ,      -,     -,    n  n 

S.  D.,  aged  thirty-two,  states  that  he  had  a  small 
tumour' removed  from  near  the  inner  angle  of  the  left 
eye,  about  four  years  ago.  We  can  obtain  no  clue  to 
the  nature  of  this  morbid  growth.  A  year  after  the 
operation  a  tumour  again  commenced  growing  in  the 
same  situation ;  it  caused  him  no  pain. 

At  present  a  morbid  growth  is  seen  situated  towards 
the  inner  part  of  the  orbit.  Fig.  9.  It  has  evidently 
deep-seated  attachments,  and  feels  hard  to  the  touch  ; 
the  skin  is  not  involved.  The  left  eyeball  is  disi^laced 
by  the  tumour  an  inch  outwards,  and  fully  one  inch 
forwards,  from  its  normal  position  ;  nevertheless  the 
eye  moves  in  unison  with  the  other  one,  and  its  sight, 
for  both  near  and  distant  objects,  is  perfect.  The 
patient's  general  health  is  good,  and  no  enlargement 
of  the  glands  of  the  neck  exists. 

On  the  15th  of  October  I  proceeded  to  remove  the 
morbid  growth,  at  the  same  time  endeavouring  to  save 
the  eyeball. 

After  making  the  necessary  incisions  through  the 
skin,  and  exposing  the  tumour,  I  found  that  it  was 
attached  to  the  lower,  and  also  to  the  inner  walls  of  the 


*  Case  in  point  by  Mr.  J.  Z.  Laurence  :  Transactions  of 
Pathological  Society  of  London,  vol.  xvi.  p.  235. 
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orbit;  I  consequently  removed  not  only  the  morbid 
growth,  but  also  cut  away  a  considerable  part  of  the 

Fig.  0. 


(From  a  Photograph.) 


bones  with  which  it  had  been  united.    Lastly,  the 
wound  was  filled  with  lint  soaked  in  the  chloride  of  Caustic 
zinc  paste.  ,         _  applicatioi>s. 

The  cornea  became  hazy  immediately  after  the  appli- 
cation of  the  paste,  and  subsequently  slonghed,  the 
eyeball  collapsing  ;  but,  excepting  this  loss  of  the  eye, 
the  case  progressed  most  favourably,  and  the  wound 
healed  and  cicatrized.  Four  years  subsequently  this  Results, 
patient  returned  to  the  hospital ;  a  small  bleeding 
fungoid  mass  vvas  growing  from  the  site  of  the  original 
tumour,  the  glands  of  his  neck  were  enlarged,  but  the 
man  appeared  otherwise  healthy.  The  excision  of  the 
tumour  has  in  this  case  evidently  staj'ed  the  progress 
of  the  disease,  although  it  has  not  cured  it. 


66 


DISEASES  OF  THE  ORBIT. 


Ophthal- 
mic 

Aneuhissi. 

Protrusion 
and  pulsa- 
tion of 
eyeball. 
"  Bruit  de 
diable." 


Ligature  of 
carotid. 


DlFFTTS-EB 

Ahexjeism. 


Exophthal- 
mos. 


Bruit  and 
pulsation 
stopped  by 
pressure. 


The  morbid  growth  was  a  perfectly  black  mass, 
about  the  size  of  a  small  orange;  it  presented  to  the 
naked  eye,  and  under  the  microscope,  the  characteris- 
tics of  melanoid  cancer. 

ANEUiiis:ii  OP  THE  Ophthalmic  Artery  is  said  to  have 
been  met  with  occasionally.*  The  quick  development 
of  such  a  tumour,  causing  the  eyeball  to  be  consider- 
ably protruded,  its  pulsating  character,  accompanied 
by  an  aneurismal  bruit  distinctly  audible  on  placing 
the  stethoscope  above  the  supra-orbital  ridge,  together 
with  the  absence  of  symptoms  indicating  any  other 
form  of  disease— these  features  would  appear  to  be 
sufficient  for  the  purposes  of  diagnosis ;  but  we  shall 
see  hereafter,  that  in  cases  of  this  kind,  we  can  never 
speak  very  confidently  as  to  the  exact  seat  of  the 

lesion.  „ 
The  only  treatment  we  can  adopt,  with  any  hope  ot 
success,  for  the  cure  of  an  aneurism  so  situated,  is  to 
apply  a  Hgature  round  the  corresponding  common 
carotid  artery.  We  should  hesitate,  however,  to  have 
recourse  to  so  serious  an  operation,  unless  pressure 
made  upon  tlie  artery  either  stops,  or  at  any  rate 
lessens,  the  pulsation  of  the  globe.f 

A  DiFFUSKD  Akeurtsm  has  been  known  to  form  in 
the  cellular  tissue  of  the  orbit,  as  in  other  parts  of  the 
body,  in  consequence  of  an  injury,  or  spontaneously 
from  disease  and  rupture  of  a  vessel  and  effusion  of 
blood  into  the  celhilar  tissue  of  the  part,  producing 
some  slight  exophthalmos.  As  the  protrusion  of  the 
globe  increases,  the  vessels  of  the  conjunctiva  become 
congested  and  swollen,  and  the  movements  of  the  eye- 
ball are  diminished.  The  ej^eball  pulsates,  and  the 
arterial  souffle  may  be  heard  in  its  neighbourhood ; 
this  may  be  stopped  if  the  eyeball  be  gently  pressed 


*  "Lectures  ou  the  Operative  Surgery  of  tlie  Eye,"'b3-  G.  J. 
Guthrie,  p.  169;  London,  1827.  Where  a  fatal  case  of  true 
aneurism  of  the  ophthalmic  artery  ou  both  sides,  preventiug 
operation,  is  recorded. 

t  Case  of  supposed  aneurism,  by  Dr.  Morton,  successfully 
treated  by  lignture  of  common  carotid  :  Oplitlidlmic  I}evieir,Yo\.  ii. 
p.  I!l8.  Another  case  is  reported  by  Mr.  Poland,  Ophlhalmic 
IlospUal  Reports,  vol.  ii.  p.  219. 


ORBITAL  GROWTHS  AND  TUMOURS.  67 

back  into  its  socket  and  tlie  pulsation  of  the  globe 
ceases  at  the  same  time,  to  be  renewed  the  moment  the 
compressmg  force  is  removed.  If  the  pre>!sure  is  dis- 
continued the  eyeball  slowly  protrudes  to  the  same 
extent  as  belore  the  compressioa  was  made. 

Should  the  symptoms  make  their  appearance  after  Arising 
an  injury  to  the  part,  we  should  be  led  to  suppose 
that  an  effusion  of  blood  has  taken  place  in  the  loose 
cellular  tissue  of  the  orbit,  and  that  the  clot,  having 
been  partly  absorbed,  has  left  an  aneurismal  sac  com"- 
mumcatmg  with  the  injured  vessel.  In  other  instances  or  disease 
similar  changes  are  said  to  have  occurred  after  a  severe  °f  vessels, 
strain,  probably  not  noticed  by  the  patient  at  the 
time,  but  which  has  caused  the  rupture  of  an  artery 
already  m  a  diseased  condition,  and  thus  given  rise  to 
an  aneurism. 

On  the  other  hand,  we  must  remember  that  pulsating 
tumours  of  the  orbit  may  occur  in  consequence  of  a 
fracture  of  the  base  of  the  skull,  involving  the  internal 
carotid  artery  in  the  cavernous  sinus,  and  giving  rise 
to  symptoms  such  as  those  I  have  above  referred  to ; 
in  fact,  increased  pulsation  of  the  ophthalmic  artery 
or  its  branches,  as  well  as  obstructions  in  the  ophtlial- 
niic  vein  or  cavernous  sinus,  will  produce  pulsation  of 
the  eyeball. 

The  nature  of  pulsating  tumours  of  the  orbit  are  Diagnosis 
consequently  very  hard  to  diagnose ;  and  it  is  more  by 
the  careful  exclusion  of  other  forms  of  disease  than 
by  any  positive  indications,  that  we  can  arrive  at  a 
satisfactory  diagnosis.  Compression  of  the  carotid 
generally  causes  a  marked  diminution  of  the  bruit, 
and  is  sometimes  accompanied  by  fulness  and  pain 
in  the  head.* 

The  Treatment  of  false  aneurism  in  this  situation  Treatment 
will  be  the  same  as  that  of  true  aneurism,  and  consists  Ligature  of 
m  tying  the  corresponding  common  carotid  artery .f  carotid. 


*  Lancet,  vol.  i.  p.  473  of  187o,  Mr.  W.  Riviogtou  "  On  Pul- 
sating Tumours  ot  the  Orbit." 

t  Lawreuce  "  On  Disecases  of  the  Eye,"  p.  7G6,  where  two 
cases  successfully  treated  iu  tliis  way  are  recorded,  oue  by  Mi-. 
Travers,  the  otlier  by  Mr.  Dalryiuple.  Hee,  also,  Medico-C'hirHr- 
gkal  TranHactioits,  vol.  ii.  pp.  l—KJ  and  plate,  and  voL  vi.  pp. 
111—123.  ^      '  " 
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Digital  compression  of  the  carotid  has  proved  snc- 
ces^fnl  in  a  l^w  cases;  in  one  ^^-^^rded  ms  a.ce  was 
rontinned  for  fiftv-sis  hours  without  avail.    It  is  aa 
visile  when  practicable  under  these  circumstances  to 
rSe  thJcarotid  and  compress  it  between  the  fingers 
Sef taUtempt  to  fil  it  a.^iBst  ^-^^ 
little  denendence  can  be  placed  on  othei  remcuiai 
nSLreryet  a  remarkable  case  of  aneunsm  snccesH- 
fnllv  treated  by  the  administration  of  ergot  ana 
Srhnn  is  reported  in  the  OpUkahuic  Uevcev.,  vol.  x. 

^'eSctile  Tumoi^bs  may  form  in  the  cellular  tissne 
of  the  orbit ;  they  are  painless  growths  and  nsnally 
increase  very  slowly,  the  patienfs  health  rcmamiug 
uX^ired.'^As  the  vascular  tu-o-  angments  m 
volume,  it  causes  more  or  less_  exophthalmos,  and  the 
prominent  eyeball  has  a  pulsating  movement  imparted 
?o't  "his  ceLes,  however,  on  gentle  backward  pressure 
beina  exercised  on  the  globe  of  the  eye,  the  eyeball  may 
thns'also  be  made  to  recede  into  its  normal  position. 
The  size  of  the  tumonr  increases  if  the  patient  makes 
a  straining  effort,  as  in  crying.    If  the  erectile  mass 
T^roiecfs  forward  beneath  the  conjunctiva,  the  co  our 
and  general  characters  of  the  morbid^  growth  will  be 
more  apparent,  and  render  the  diagnosis  comparatively 

^'^^Trenfment —A  case  of  this  kind  is  probably  best 
treated  by  ligature  of  the  carotid  *  unless  the  erectile 
tumonr  is  of  small  size ;  we  may  then  be  .]nstihed  in 
attempting  to  obliterate  the  vessels,  by  means  of  in- 
iections  of  perchloride  of  iron,  or  tannic  acid,  into  the 
morbid  growth ;  but  great  care  is  necessary  m  a  pro- 
ceeding of  this  kind,  for  it  is  liardly  possible  to  liniit 
the  extent  or  direction  in  which  the  injected  fluid  will 
mn,  or  to  prevent  it  entering  some  of  the  larger  vessels : 
the  'cralvanic  cautery  would  seem  to  be  well  adapted  for 
the  treatment  of  erectile  tumours  in  the  orbit,  a  small 
portion  of  the  growth  being  dealt  with  from  time  to 

time.  . 
To  the  foregoing  account  of  vascular  tumours  m  the 


*  Desmarres  records  a  case  in  which  such  a  tumour  was  re- 
moved, together  with  the  eye,  by  Dupuytren :  "  Maladies  des 
Yeux,''  vol.  i.  p.  234. 


ORBITAL  GROWTHS  AXD  TUMOURS. 


C9 


orl)it,  it  should  be  added,  tliat  ttey  are  very  rarely 
met  with,  and  their  diagnosis  is  at  all  times  difficult 
and  uncertain.    Cases  of  pulsating,  vascular  protra- 
sion  of  the  eyeball,  exhibiting  most  of  the  features  Fallaeies  in 
above  described,  as  characteristic  of  those  affections,  diaguosis. 
sometimes  present  themselves  ;  but  in  most  of  them  it 
is  doubtful  whether  the  disease  is  really  within  the 
orbit.     Several  cases  of  supposed  orbital  aneurism 
have  proved  to  be  of  a  different  nature,  when  the  op- 
portunity has  been  afforded  of  correcting  the  diagnosis 
by  a  post-mortem  examination,  and  hence  the  unavoid- 
able inference  that  others  may  have  had  no  better 
claim  to  be  so  regarded.    Mr.  Nunneley,  who  has  had 
an  xmusually  large  exj^erience  in  such  cases,  believes  Existence 
that  aneurism  within  the  orbit,  whether  true  or  diffuse, 
is  almost  unknown.    He  remarks,  that  in  a  large  ma-  doubted, 
jority  of  instances  of  "  vascular  protrusion  of  the  eye- 
ball,'there  is  no  disease  whatever  in  the  orbit ;  the  seat 
of  it  is  mostly  intra-cranial.    The  protrusion  of  the 
eyeball  is  passive,  and  the  other  distressing  symptoms 
are  secondary,  depending  on  obstruction  to  the  return 
of  the  blood  through  the  ophthalmic  vein."*  Cases 
are  recorded  in  which  all  the  symptoms  of  orbital 
aneurism  have  arisen  from  compression  of  the  ophthal- 
mic vein,  preventing  the  passage  of  blood  from  the 
orbit,  as  for  instance,  an  aneurism  of  the  ophthalmic 
artery  near  its  origin.    It  is  satisfactory,  however,  to 
know  that,  whether  the  seat  of  the  tumour  be  within 
the  orbit  or  not,  the  treatment  will  be  the  same,  and 
that  ligature  of  the  carotid  has  been  successfully  prac- 
tised under  these  circumstances.f 

A  case,  which  forcibly  illustrates  Mr.  Nunneley's  Case  in 
observations,  has  been  recorded  by  Mr.  Hulke.J:  The  • 
patient,  five  months  after  receiving  a  blow  on  the  left 
side  of  the  head,  presented  all  the  capital  signs  of  an 
orbital  aneurism— fulness  of  the  left  orbital  region- 
protrusion  and  pulsation  of  the  eyeball— a  distinct 
sibilant  bruit  heard  extensively  in  the  neighbourhood. 
The  common  carotid  artery  was  tied,  but  the  patient 


*  Medico-Chirurgical  Tramactions,  xlviii.  p.  30.  Previous 
Cases  and  Observations,  vol.  xlii.  p.  1C7. 

t  See  a  case  by  Mi-.  Bell,  Med.  Joiti-h.,  Julj',  1867. 
X  Oj)htlialr)iic  Hosintal  Reports,  1859-()0,  vol.  ii.  p.  6. 
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subsequently  died,  and  on  mating  a  post-mortem  ex- 
amination, phlebitis  of  tbe  cavernous,  transverse,  cir- 
cular, and  petrosal  sinuses  was  discovered. 


Bony 

TCMOURS 

OF  Obbit. 


Exophthal- 
mos. 


I'aiD  little. 


Tumour 
hard  and 
fixed. 

Treitiment. 


Bony  Tltmours  of  the  Orbit  may  grow  from  any 
part  of  the  walls  of  the  orbit;  they  most  frequently 
present  a  nodular  fonu,  and  are  of  an  ivory -like  texture. 
Sir  James  Paget  is  of  opinion  that  they  usually  grow 
from  the  diploe  or  neighbouring  sinuses,  as  isolated 
or  narrowly  attached  masses ;  their  tendency  being  to 
extend  in  all  directions.  .  _  _ 

The  Symxjtoms  to  which  an  exostosis  in  the  orbit 
gives  rise,  will  vary  somewhat  with  its  j)Osition,  and 
the  rate  at  which  it  grows.  The  globe  of  the  eye  is 
pushed  forwards  before  the  morbid  mass,  and  pro- 
trudes to  a  greater  or  less  extent  from  its_  socket. 
Pain  is  by  no  means  a  prominent  symptona  in  these 
cases,  and  frequently  we  hear  no  complaints  of_  it 
from  the  patient.  As  soon  as  the  tumour  attains 
a  considerable  size,  it  may  be  felt  as  a  hard,  rounded, 
or  spiculated  mass  atta^'hed  to  the  bone,  sometimes  by 
a  broad  base,  at  other  times  pedimculated. 

Treatment. — It  is  seldom  possible  to  remove  these 
bony  tumours  of  the  orbit,  in  consequence  of  their  ten- 
dency to  penetrate  into  the  skull.  Nevertheless,  in- 
stances have  been  recorded  in  which  tumours  of  the 
kind  have  been  cured  by  nature,  the  ivory -like  mass 
sloughing  away;  and  it  may  be  well,  as  Sir  James 
Paget  remarks,  to  expose  tumours  of  this  description, 
by  making  incisions  through  the  soft  parts  covering 
them,  and  applying,  if  need  be,  escharotics  to  the  sur- 
face of  the  bone.* 


COMPRES- 
810  If  OF 

Orbit, 


Hydro- 
cephalic. 


Exophthalmos  trom  Compression  or  the  Orbit. — 
The  cavity  of  the  orbit  may,  as  I  have  before  re- 
marked, be  encroached  upon  by  pressure  from  without 
as  well  as  by  growths  from  within.  In  some  remark- 
able cases  of  chronic  hydrocephalus,  the  accumulation 
of  fluid  within  the  cranium  has  been  known  to  force 
the  orbital  plate  of  the  frontal  bones  downwards  and 


*  Paget's  "Lectures  on  Surgical  ratliology,"  3rd  cd.p.  536. 
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forwards,  causing  the  eyeballs  to  protrude  so  far  from 
their  sockets  as  to  prevent  the  lids  from  closing  over 
them.  It  would  be  useless  to  dwell  longer  on  the  de- 
scription of  such  cases  as  these,  as  their  nature  must 
be  at  once  apparent. 

From  Diseases  of  the  Frontal  Sinuses. — Distension  Distension 
of  the  frontal  sinus  is  generally  caused  by  a  blow  on  ^^^^^^i 
the  face  which  has  fractured  some  of  the  anterior  eth-  sinus, 
moidal  or  frontal  cells,  and  so  induced  a  closure  of  the 
infundibulum,  preventing  the  escape  of  mucus  from 
the  sinus  into  the  nares.    The  secretion  of  the  frontal 
sinus  being  in  this  way  retained,  gradually  accumulates 
and  expands  the  sinus,  often  to  a  very '  considerable 
extent.    If  the  malady  cannot  be  traced  to  an  accident, 
we  may  assume  that  closure  of  the  infundibulum  has 
taken  place  as  a  result  of  disease.    The  symptoms  Symptoms, 
may  be  either  those  of  active  inflammation,  or  of  a 
chronic  character  :  in  the  former  case  the  patient  com- 
plains of  great  pain  over  the  brow  and  root  of  the  nose, 
the  frontal  sinus  becomes  rapidly  distended  with  pus 
and  may  burst,  the  pus  finding  an  exit  into  the  nose  or 
upper  part  of  the  orbit.    When  the  latter  accident 
occurs,  the  abscess  protrudes  from  the  inner  and  upper 
part  of  the  orbit,  pushing  the  eye  in  the  opposite  Displaee- 
direction.    The  upper  lid  is  much  inflamed,  and  the  "^^1°^ 
protrusion  is  very  tender;  fluctuation  may  ultimately 

be  felt  in  it.  i     v  i 

In  chronic  cases  of  this  disease  there-  may  be  little 
or  no  pain,  or  other  symptom  of  inflammation ;  but 
the  gradual  formation  of  a  tumour,  at  the  upper  and 
inner  part  of  the  orbit,  protruding  the  eyeball  down- 
wards, outwards,  and  forwards.  The  disease  is  usually 
confined  to  one  sinus,  but  may  attack  both. 

If,  from  the  bulging  condition  of  the  frontal  bone  Treatment, 
and '  pain  in  the  part,  we  are  led  to  believe  that  the 
sinus  is  so  distended  with  fluid,  it  will  be  advisable  to 
cut  through  its  bony  walls  and  allow  the  pent-up 
matter  to  escape.* 

In  a  case  recently  under  my  care,  I  followed  out 


*  See  the  report  of  a  case  iu  wliich  this  operation  was  success- 
fully performed  by  J.  W.  Hulke :  Ophthai.inic  Hospital  Iteporis, 
vol.  iv.  p.  17G. 
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Open  the 
sinus. 


Force  a 
passage  to 
the  nose. 


Insert  a 

drainage 

tube. 


with  complete  success  the  plan  of  treatment  recom- 
mended by  Mr.  G.  Lawson.  He  says  :— A  single  curved 
incision  parallel  with  the  fold  above  the  hd  is  to  be 
made  over  the  most  prominent  part  of  the  tumour, 
and  having  by  a  little  dissection  exposed  its  surface 
the  scalpel  should  be  plunged  into  it,  and  an  opening 
made  to  the  extent  of  the  incision.  The  index  finger 
of  the  right  hand  is  now  to  be  pushed  into  the  siiius 
through  the  wound,  to  ascertain  the  size  of  the  cavity 
and  if  there  is  any  necrosed  or  carious  bone.  Whilst 
thus  exploring  the  sinus,  the  Httle  finger  of  the  left 
hand  should  be  passed  up  the  corresponding  nostril, 
and  an  endeavour  made  to  find  out  the  spot  at  which 
the  tip  of  the  finger  in  the  sinus  will  approximate 
most  closely  the  end  of  the  one  in  the  nose.  After  a 
little  search  it  will  be  found  that  at  one  part  the 
fingers  will  almost  meet,  there  being  only  a  thin  plate 
of  bone  between  them.  Having  gained  this  infor- 
mation, the  finger  in  the  frontal  sinus  is  to  be  with- 
drawn, but  that  in  the  nostril  is  to  be  retained  in  siiu 
to  act  as  a  guide  to  the  gouge  or  elevator,  which  is  to 
be  passed  into  the  sinus  and  made  to  force  a  passage 
into  the  nose  through  the  lamina  of  bone  on  which 
the  tip  of  the  little  finger  is  resting. 

A  communication  between  the  frontal  sinus  and 
the  nose  having  been  thus  established,  an  india- 
rubber  drainage  tube,  with  holes  cut  at  short  dis- 
tances, is  to  be  introduced,  one  extremity  of  which 
is  to  be  afterwards  fastened  on  the  forehead,  whilst 
the  other  end  protrudes  slightly  from  the  nostril. 
The  easiest  way  of  introducing  the  drainage  tube  is 
to  pass  a  probe  with  an  eye  up  the  nostril  and  out 
of  the  wound,  and  having  fastened  the  tube  to  it  by 
means  of  a  piece  of  string,  to  draw  it  back  again 
through  the  nose.    The  object  of  the  drainage  tube 
is  to  keep  the  channel  between  the  two  cavities  from 
closing,  and  to  enable  the  attendant  to  wash  out  the 
frontal  sinus  at  least  twice  a  day  with  some  asti-ingent 
and  disinfectant  solution.    For  the  latter  purpose  the 
lotio  alum,  cum  zinc,  sulph.,  or  the  lotio  acid,  carbolic, 
may  be  injected  with  a  glass  syringe  through  one  of 
the  openings  at  the  upper  extremity  of  the  tube.  The 
drainage  tube  should  be  worn  for  five  or  six  months, 
or  until  all  discharge  from  the  nose  had  ceased.  The 
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results  of  these  cases  when  thus  treated  are  usually 
most  satisfactory.* 

Hydatid  cysts  and  polypi  have  occasionally  been  Hydatids 
met  with  distending  the  frontal  sinus.f  ^"'^ 

From  Diseases  of  the  Antnon. — The  orbital  fossa, 
however,  is  more  frequently  encroached  upon  from 
below,  than  from  any  other  direction,  in  consequence 
of  malignant  growths,  or  the  accumulation  of  tluid 
within  the  antrum,  forcing  the  orbital  plate  of  the 
maxillary  bone  iipwards. 

Abscess  of  the  antrum  or  an  accumulation  of  its  Abscess  of 
natural  secretion  from  closure  of  the  passage  leading  antrum, 
into  the  nose,  may  distend  the  walls  of  this  cavity  to 
such  an  extent,  that  the  hard  palate,  cheek,  and 
orbital  plate  of  the  bone  are  thrust  outwards;  and 
in  this  way  the  orbital  fossa  may  be  so  far  en- 
croached upon,  as  to  occasion  some  protrusion  of  the 
eyeball. 

A  polypus  growing  from  the  walls  of  the  antrum,  or  Polypus, 
from  the  nostril,  may,  by  its  gradually  increasing  size, 
so  far  displace  either  the  inner  or  interior  wall  of  the 
orbit,  as  to  lessen  the  dimensions  of  the  orbital  fossa. 
In  these  cases  the  distortion  of  the  face  will  render  the 
diagnosis  comparatively  easy ;  mistakes  however  do  Diagnosis, 
occur  :  Mr.  Poland  relates  an  instance  in  point ;  he 
says,  "  Only  a  short  time  back  there  was  a  case  where 
excision  of  the  eyeball  was  actually  proposed  for  this 
affection,  when  it  was  discovered  that  the  protrusion 
was  due  to  an  abscess  in  the  antrum,  which  was 
opened,  and  the  eye  saved  and  resumed  its  natural 
place."!  Such  a  history  as  this  shows  a  want  of  fore- 
thought and  consideration  against  which  it  is  im- 
possil^le  to  arm  individuals,  however  profuse  or  prac- 
tical our  rules  may  be. 

The  following  table  drawn  up  by  Mr.  Poland  exhibits 
the  causes  of  protrusion  of  the  eyeball.§ 


*  "Diseases  and  Injuries  of  the  Eye,"  by  G.  Lawson,  second 
editiou,  p.  305  ;  Loudou,  187-1. 

t  Mackenzie  "  On  Diseases  of  the  Eye,"  3rd  edit.  pp.  55—58. 
t  Ophthalmic  Hospital  Jieporls,  vol.  i.  p.  22.       §  Ibid.  p.  22. 
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'l.  Congenital 


IS 


2.  In  the  eye  itself  - 


3.  Within  orbit 


4.  Tumours  in  eye  - 


1.  JZoa?  protrusion. 

2.  Apjuirent— from  shortening  of  levator  pal- 

pebriE  and  lids. 

1.  Inflammation  of  t;lobe,  ophthalmitis. 

2.  Phlebitic  ophthalmitis. 

3.  Hydrophthalmos. 
'  1.  Scrofulous. 

2.  Encephaloid. 

3.  Melanotic. 

4.  Osseous  degeneration. 

5.  Hydatid. 

/  1.  Inflammation  of  cellular  tissue— idiopathic 
at  d  traumatic. 

2.  Suppuration  and  abscess. 

3.  Erysipelatous  and  phlegmonous  inflamma- 

tion . 

4.  Foreign  bodies. 

5.  Excess  of  development  of  fat. 

/  1.  Kncysted. 

2.  Hydatid. 

3.  Encephaloid. 
I  4.  Osseous. 

Aneurism  and  efi'usions  of  blood. 
Venous  congestion  ;  exopbthaliuic  goitre. 
Paralysis  of  muscles  of  eyeball — ophthalmo- 
plegia. 

\  10.  Spasm  of  muscles  of  eyeball,  as  in  tetanus. 


6.'  Tumours , 


8. 
9. 


1 


4.  External  to  orbit-i 


Above — Nodes,  hydrocephalus,  fungus  of 
dura  mater,  polypi  in  frontal  cells  and  dis- 
eases thereof,  tumours  of  brain,  inflamma- 
tion and  disertses  of  lachrymal  gland. 

2.  Below — Diseases  of  the  antrum. 

3.  Internal — Nasal  polypi  and  tumours. 

4.  External — Exostosis. 

6.  In  front — Contraction  of  lids,  and  eyes  slip- 
ing  through,  hernia  oculi. 


DISLOCATION  OF  THE  EYEBALL. 


DisLocA-  Dislocation  of  the  eyeball  is  said  to  exist  wlien  the 
EYEBALL  ^^'^  been  forced  out  of  the  orbit,  as  for  instance 

YEBALL.  ^  foreign  body  being  tlirust  between  it  and  the 

orbital  walls.    I  saw  an  instance  of  this  kind  not  long 
Case.  since.    The  patient  was  a  sailor,  and  in  a  quarrel  with 

a  comrade  had  had  his  left  e3^e  gouged  out.  The  eye- 
ball was  hanging  down  on  the  poor  fellow's  cheek,  and 
as  the  whole  of  the  tissues  at  the  posterior  part  of  the 
eyeball  had  been  torn  from  their  attachments,  and 
with  them  apparently  the  optic  nerve,  it  was  useless 
attempting  to  save  the  eye. 

Cases  are  on  record,  however,  where  an  eye  has  been 
dislocated,  the  patient,  for  the  time  being,  having 
entirely  lost  his  sight,  but  on  the  eye  being  replaced  in 
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its  socket  vision  lias  been  restored.*    Except  therefore  Where  the 
in  cases  where  we  have  evidence  that  the  optic  nerve  ^^""Jj®^® 
has  been  divided,  it  will  be  well  to  separate  the  eyelids  ^  "  ®' 
and  restore  the  dislocated  eye  to  its  socket.    A  firm  Replace  the 
compress  and  bandafre  should  subsequently  be  applied  eye. 
over  the  closed  eyelids,  so  as  to  keep  the  eyeball  in  its  Apply  a 
place.    If  at  the  end  of  four  or  five  days  the  patient  '^o'^P^"^®^. 
has  no  perception  of  hght,  it  will  be  advisable,  if 
practicable,  to  examine  the  eye  with  the  ophthal- 
moscope, and  should  the  retina  be  detached  from 
the  choroid,  or  the  optic  disc  atrophied,  it  would 
be  useless  attempting  to  save  the  eye,  and  better  If  vision 
to  extirpate  it  at  once,  substituting  au  artificial  eye,  the'eyT"^^ 
supposing  the  patient  can  afford  the  luxury  of  orna- 
mentation. 

If,  on  the  other  hand,  the  patient  has  the  least  per- 
ception of  light  in  the  injured  eye,  four  or  five  days 
after  the  accident,  we  must  retain  it  in  its  place  by  a 
pad  and  bandage  for  three  weeks  or  so.  The  fii-mer 
the  compress  can  be  worn  the  better,  the  eyeball  being 
forced  back  into  the  orbit  by  this  means,  and  giving 
the  divided  muscles  the  best  opportunity  of  forming 
adhesions  near  the  anterior  part  of  the  eyeball,  so  as 
to  reduce,  as  far  as  possible,  the  amount  of  exophthal- 
mos and  diplopia  which  must  result  from  an  accident 
of  this  kind. 

EXTIRPATION  OP  THE  EYEBALL. 

Extirpation  of  the  eyeball  may  be  rendered  necessary  Extirpa- 
by  the  presence  of  foreign  bodies  in  the  eye,  or  other  ^'"^j,^^^^^ 
injuries ;  by  staphyloma,  sympathetic  irritation,  and 
other  diseases.  The  operation  is  performed  as  follows  :— 

The  patient  having  been  laid  on  the  operating  Operation, 
table  and  chloroform  administered,  a  stop  speculum 
or  retractors  are  introduced,  ?o  as  to  keep  the  eye- 
lids well  apart.  A  fold  of  conjunctiva  having  been 
laid  hold  of  with  a  pair  of  forceps,  the  mucous 
membrane,  sub-conjunctival  tissue,  and  capsule  of 
Tenon,  are  to  be  cut  through  all  round  the  cornea,  Extirpation, 
with  a  pair  of  slightly  curved  scissors,  so  as  freely 
to  expose  the  sclerotic;  the  straight  and_  oblique 
muscles  are  then  to  be  divided  close  to  their  insertion 


*  Mackenzie  "  On  Diseases  of  the  Eye,"  third  edition,  p.  13. 
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Hcemor- 

rhage 

trifling. 


into  the  sclerotic,  with  a  few  strokes  of  tlie  scissors ; 
this  manoeuvre  is  facilitated  by  dragging  the  eyeball 
in  the  opposite  direction  to  that  of  the  muscle  whose 
tendon  we  are  about  to  divide ;  there  is  no  necessity 
to  take  up  each  of  the  recti  muscles  on  a  strabismus 
hook,  and  divide  them  one  by  one,  for  there  is  no 
difficulty  at  all  in  cutting  through  these  muscles  at 
their  insertion  into  the  globe  of  the  eye,  provided  the 
blades  of  the  scissors  are  kept  directly  in  contact  with 
the  sclerotic.    The  eyeball  being  thus  separated  from 

its  muscular  attach- 


FiG.  10. 


meuts,  is  to  be  seized 
and  drawn  well  for- 
ward ;  the  curved 
scissors  may  then 
be  passed  behind  it 
(Fig.  10),  and  the 
optic  nerve  divided 
close  to  the  sclero- 
tic, together  with 
any  other  structures 
which  prevent  our 
entirely 
the  e3'eball. 

As  a  general  rule 
the  bleeding  after 
this  operation  may 
be  arrested, by  means  of  pressure  kept  up  for  a  short  time 
by  an  assistant,  with  a  sponge  thrust  into  the  cavity 
from  which  the  eyeball  has  been  removed,  and  no  arte- 
ries will  have  to  be  tied ;  but  it  is  well  to  have  ice  at 
hand  in  case  of  hEemorrhage.  The  stop  speculum 
having  been  removed,  cold-water  dressing  is  to  be 
applied  over  the  closed  eyelids,  and  retained  there 


removing 


(From  Stellwag  v.  Cariou.) 


with  a  light  bandage.    The  use  of  sutures  to  br 


ing 


re  m 


After- 
treatment. 


.-V      -'a""  « 

the  edges  of  the  conjunctival  wound  together  ar 
my  opinion  quite  unnecessary,  and,  in  fact,  likely  to 
set  up  irritation  and  do  more  harm  than  good  ;  com- 
presses of  lint  or  a  sponge  inserted  within  the  orbit, 
except  for  a  few  minutes  as  above  directed,  after  the 
removal  of  the  globe,  are  not  called  for  to  restrain 
haemorrhage,  and  are  consequently  only  to  be  employed 
in  exceptional  .cases  to  stop  excessive  bleeding. 

The  subsequent  treatment  of  these  cases  is  usually 
very  simple :  the  parts  must  be  kept  clean,  and  to  do 
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tMs  properly  it  will  be  necessary  to  open  the  eyelids 
from  time  to  time,  and  syringe  out  the  vvoitnd  with  a 
little  tepid  water,  or  weak  solution  of  carbolic  acid. 
Should  inflammation  of  the  celkilar  tissue  of  the  orbit 
supervene,  it  must  be  treated  upon  the  principles  I 
have  alrcadv  laid  down  on  this  subject. 

It  will  be''uoticed  that  in  this  operation  the  globe  of 
the  eye  is  removed  from  within  the  capsule  of  Tenon*  Capsule  of 
{see  Fig.  1 ,  p.  1 )  without  wounding  the  cellular  tissue  preserved, 
of  the  orbit ;  the  muscles,  nerve,  and,  iu  fact,  the  at- 
tachments of  the  eveball  being  divided  clo«e  to  the 
sclerotic.  Should  the  patieut  wish  for  an  artificial  eye, 
the  contracted  capside  of  Tenon,  with  the  muscles  at- 
tached to  it,  forms  a  very  good  stump  upon  which  the 
glass  eye  may  rest. 

Aktificial  Eyes.— An  artificial  eye  is  made  of  a  artificial 
hollow  hemisphere  of  enamel,  coloured  so  as  to  resemble 
the  front  of  the  other  eye.  _  i  i  f  „„» 

It  was  formerly  the  practice  in  rcmoviug  the  globe 
of  the  eye  to  cnt  wide  of  the  sclerotic,  and  in  fact  to  practice, 
take  away  the  greater  part  of  the  contents  of  the  orbit. 
One  of  the  advantages  of  the  operation  of  excision,  as 
now  performed,  is,  that  the  capsule  of  Tenon,  with  the 
attachments  of  the  muscles,  is  left  in  the  orbit,  and 
forms  a  moveable  stump  upon  which  an  artificial  eye  l^^^l^"" 
may  rest,  and  thus  move  in  harmony  with  the  sound 
one.  A  still  better  support  is  aff'orded  by  the 
operation  of  abscission,  to  be  hereafter  described.  {See 

^^'in  some  cases,  after  the  eye  has  been  destroyed  by 
purulent  conjunctivitis  or  other  causes,  we  may  with 
advantage  fit  an  artificial  eye  over  the  atrophied  eye- 

^""Care  is  necessary  in  adapting  the  artificial  eye  to  Ad^"P\^^°^ 
the  requirements  of  individual  cases,  and  this  can  best 
be  done  by  the  manufacturer ;  or  a  cast  of  the  outer 
part  of  the  orbit  may  be  made  and  forwarded  for  his 

guidance.  i     1 1  j. 

Under  any  circumstances,  the  false  eye  should  not 
be  worn  until  all  inflammation  and  irritation  have  dis- 
appeared,  

*  "Lelirbnch  der  praktischtm  Aiigenlieilkunde."  Von  K. 
Stellwag  von  Garion.    Wien,  1864,  p.  553. 
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In  introducing  it,  tlie  upper  eyelid  must  be  raised, 
and  while  the  patient  looks  downwards,  the  upper 
border  of  the  artificial  eye  should  be  pushed  beneath 
the  lid,  which  is  then  allowed  to  fall :  and  the  lower 
one  being  in  turn  depressed,  a  little  manipulation  is 
sufficient  to  make  the  remaining  portion  of  the  eye 
slip  into  the  lower  palpebral  sinus. 

In  removing  the  artificial  eye,  the  lower  lid  must  be 
everted,  and  the  thumb-nail,  or  the  point  of  some  in- 
strument, may  be  introduced  under  the  lower  edge  of 
the  eye ;  it  is  thus  lifted  away  from  the  remains  of  the 
globe,  and  falls  down  into  the  open  hand,  or  upon  a 
soft  cushion  ready  to  receive  it. 

After  being  withdrawn,  the  artificial  eye  should  be 
dipped  in  water  and  cleansed.  Under  any  circum- 
Precautions.  gtances  it  is  liable  to  get  corroded  and  rough  in  course 
of  time,  and  then  sets  up  much  conjunctival  irritation. 
Whenever  this  is  the  case,  or  if,  independently  of 
changes  in  the  surface  of  the  glass,  it  causes  the 
patient  any  inconvenience,  it  should  not  be  worn; 
otherwise  it  may  excite  dangerous  sympathetic  irri- 
tation in  the  other  eye. 

The  artificial  eye  shoiild  always  be  removed  at 
night,  and  only  worn  at  first  for  a  few  hours  during 
the  day. 
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Inplamma-      iNrLAMMATioN  OF  THE  Lachbymal  Glajjd  may  be 


TIOK. 


either  acute  or  chronic;  the  former  is  an  affection 
seldom  met  with.  Chronic  inflammation  of  the  gland 
is  also  a  very  rare  form  of  disease,  occasionally  seen 
among  people  afi'ected  with  scrofula.  The  secluded 
position  of  this  gland  preserves  it  from  injuries  by 
direct  violence;  on  the  other  hand,  it  favours  the 
May  spread  projiagation  of  inflammatory  action  from  the  gland  to 
the  connective  tissue  around;  and  it  is  thus  some- 
times impossible  to  distinguish  a  case  of  inflammation 
of  the  gland  from  one  of  general  inflammation  of  the 
cellular  tissue  of  the  orbit. 

Synvpfoms. — In  cases  of  acute  inflammation  of  the 
gland  the  patient  complains  of  a  severe  darting  or 
shooting  pain  in  the  orbit,  extending  over  the  fore- 
head and  side  of  the  head;  the  conjunctiva  and  eyelids 
Congestion,  'become  intensely  congested  and  much  swollen,  the 


Eare. 


to  cellular 
tissue, 


Pain: 
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globe  of  the  eye  being  pressed  downwards  and  for-  Displaced 
wards,  or  inwards  and  backwards.  These  symptoms  s^^^o. 
are  usually  accompanied  with  fever.  If  the  inflam- 
matory action  advances,  fluctuation  will  soon  be  felt 
at  the  upper  and  outer  i)art  of  the  orbit,  and  after  a 
time  matter  will  burst  thi-ough  one  or  more  openings  Suppura- 
in  the  upper  eyelid,  and  the  abscess  having  dischai'ged 
its  contents,  the  swelling  and  inflammation  gradually 
subside.  It  sometimes  happens,  however,  that  the 
periosteum,  and  subsequently  the  bone  in  the  imme- 
diate vicinity  of  the  gland  becomes  involved,  in  which 
case  a  fistula  forms,  and  remains  open  so  long  as  the 
diseased  action  in  the  bune  continues.  In  case  of 
chronic  inflammation  of  the  lachrymal  gland,  there  is 
a  more  or  less  considerable  nodulated  swelling  at  the 
upper  and  outer  margin  of  tne  orbit.  The  skin  is 
moveable  over  the  swelling,  which  is  but  slightly 
painful,  and  as  it  increases  in  size  causes  more  or 
less  displacement  of  the  eyeball.  When  in  this  con- 
dition the  gland  may  at  any  time  become  acutely  in- 
flamed. 

Treatment. — In  acute  inflammation,  we  may  en-  Treatment 
deavour,  in  the  early  stages  of  the  disease,  to  pre- 
vent suppuration  by  leeches  and  the  application  of  Leeches 
cold  compresses  to  the  part ;  subsequently,  if  supjDu- 
ration  appears  inevitable,  hot  poultices  should  be  Poultices, 
applied  and  changed  every  two  hours.    It  will  gene- 
rally be  advisable  to  administer  morphia  to  allay  the  Opium, 
constitutional  irritation,  and  the  visual  diaphoretic 
mixture  may  be  given  if  febrile  symptoms  are  present. 
The  earlier  an  abscess  in  this  situation  is  opened  the 
better :  a  free  incision  must  therefore  be  made  in  the  Incision, 
gland,  as  soon  as  fluctuation  can  be  detected.  In 
chronic  cases  we  may  try  to  get  absorption  of  the 
enlarged  gland  by  means  of  iodine. 

HypEiiTROPnY  (^F  THE  Lacurymal  Gland  is  an  afiec-  Htpbb- 
tion  almost  peculiar  to  young  people,  the  stibjects  of  a 
scrofulous  diathesis.    Probably  one  of  the  first  symp-  Scrofoious. 
toms  of  which  the  patient  complains  is  a  certain 
amount  of  double  vision,  from  the  impeded  motion  Double 
of  the  eye,  conseqiient  on  the  enlargement  of  the 
gland.     On  examination,  the  hypcrtrophied  gland, 
which  may  grow  to  a  considerable  size,  will  be  felt 
behind  the  outer  part  of  the  upper  eyelid,  and  might 
be  mistaken  for  a  malignant  growth,  but  it  is  painless, 
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and  increases  in  bulk  with  remartable  slowness.*  In 
the  cotirse  of  time  the  glandular  swelling  may  gra- 
dually decrease  and  disappear  as  it  came,  or  it  may 
suppurate,  and  a  chronic  abscess  result,  the  discharge 
from  which  frequently  lasts  for  months,  causing  the 
patient  much  annoyance,  but  little  or  no  pain. 

In  treating  cases  of  hypertrophy  of  the  lachrymal 
gland  we  must  depend  chiefly  upon  good  food,  fresh 
air,  and  cod-liver  oil,  and  the  iodide  of  iron,  in  the 
hope  of  promoting  the  absorjition  of  the  tumour, 
Cai-es  may  arise  in  which  it  may  seem  advisable  to 
excise  the  gland.f  If  suppuration  should  occur,  we 
must  open  the  abscess  as  soon  as  possible, 

riBiio-PLASTic  AND  CANCEROUS  Gr.OM  Tiis.^ — This  gland 
is  occasionally  affected  by  fibro-plastic  growths,  and 
by  scirrhus  or  melanosis.  The  former  is  characterized 
by  more  or  less  displacement  of  the  eyeball  downwards 
and  backwards,  and  after  a  time  the  enlarged  gland 
may  be  distinctly  felt  behind  the  outer  part  of  the 
uiDper  lid;  its  growth  is  painless  and  usually  slow. 
Should  cancerous  disease  become  developed  in  this 
situation,  we  shall,  in  addition  to  the  above  symptoms, 
have  those  suj^eradded  which  are  common  to  malig- 
nant disease  in  other  parts  of  the  body. 

The  observations  I  formerly  made  against  the  prac- 
tice of  removing  scirrhus  from  the  orbit,  are  equally 
applicable  to  malignant  disease  of  the  lachrymal 
gland. 

In  cases  of  hypertrophy  or  fibro-plastic  growth,  on 
the  other  hand,  the  diseased  gland  should  be  excised, 
otherwise,  by  long-continued  pressure  on  the  eyeball, 
it  may  ultimately  lead  to  its  destrnction. 

Excision  of^  the^  Laclirymal  Gland  is  thus  per- 
formed : — An  incision  is  made  about  an  inch  and  a 
half  long,  through  the  upper  lid,  parallel  to  the  outer 
two-thirds  of  the  supra-orbital  ridge  ;  the  edges  of  the 
wound  being  separated,  and  the  cellular  tissue  divided 
the  gland  is  exposed,  together  with  its  accessory  lobe,' 
and  it  may  then  be  separated  from  its  attachments 
with  the  handle  of  the  scalpel  and  removed.  Clots  of 
blood  should  be  carefully  washed  out  of  the  wound, 


*  TjTrdl  "  On  the  Eye,"  vol,  i.  p.  504. 
t  An  instance  of  this  kind  will  bo  found  in  tlic  Oplithahnic 
Hevietv,  vol.  i,  p.  1G3, 


AFFECTIONS  OF  THE  LACHRYMAL  GLAND.  81 

and  its  edges  bronglit  together  with  sutures,  cold-water 
dressings  being  subsequently  applied. 

Mr.  J.  Z.  Laurence  directs  that,  in  excising  the  Another 
gland,  a  transverse  incision  of  three-fourths  of  an  inch  ™^  °  • 
in  length  should  be  made  into  the  orbit,  over  the  upper 
and  outer  third  of  the  orbital  ridge ;  he  then  divides 
the  external  commissure  of  the  lids  with  scissors  ;  and 
by  connecting  the  outer  ends  of  the  two  incisions,  forms 
a  triangular  flap,  which  is  thrown  up.  The  lachrymal 
gland  is  thus  exposed,  secured  by  a  sharp  hook,  drawn 
forwards,  and  removed.  The  edges  of  the  wound  are 
then  united  by  sutures.  The  linear  scar  of  the  inci- 
sion is  subsequently  inappreciable,  being  lost  m  the 
folds  of  the  upper  eyelid.*  The  extent  of  the  incision 
wiU  of  course  vary  with  the  size  of  the  tumour  to  be 

If  the  eyeball  has  been  forced  from  its  socket  by  the 
morbid  growth,  a  pad  should  be  applied  over  the  lids 
subsequently  to  the  operation,  so  as  to  retain  the  globe 
of  the  eye  in  its  natural  position  till  the  tissues  around 
it  have  retracted  to  their  normal  condition. 


*  Medical  Times  and  Gazette,  Sept.  1,  1806,  p.  231. 
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WOUNDS  AND  INJUBIES. 

Contusions  of  the  Eyelids.— A  blow  on  tlie  edge  of 
the  orbit  or  eyelids  is  apt  to  be  followed  by  consider- 
able swelling  and  eccliymosis  of  tlie  part,  a  "black 
eye"  being  the  result.  We  are  frequently  consisted 
m  such  cases,  in  order,  if  possible,  to  i^revent  the  dis- 
figurement caused  by  a  bruise  in  this  conspicuous  part 
of  the  face.  If  the  patieut  apj)lies  to  us  soon  after 
the  injury  has  been  iuflicted,  an:l  before  any  consider- 
able amount  of  blood  has  become  effused  into  the  loose 
cellular  tissue  of  the  part,  we  may  generally  prevent 
any  lurther  ecchymosis  by  the  application  of  a  piece 
of  Imt  soaked  in  a  mixture  of  tincture  of  arnica  and 
water  (one  part  of  the  former  to  eight  of  the  latter) 
which  should  be  kept  constantly  applied  to  the  eye  • 
"it  promotes  the  absorption  of  effused  blood,  prevents 
discoloration,  and  relieves  pain  and  stiffness;"*  or  a 
solution  of  muriate  of  ammonia,  acetate  of  lead  or 
ice  may  be  used  m  the  same  way ;  but  under  any  'cir- 
cumstances the  eyelids  should  be  kept  closed  and  at 
rest. 

Ecchymosis  of  the  eyelids  may  be  the  remote  effect 


p.*278^^^'"^''*'  Medica,"  by  W.  Frazer,  2nd  edit.. 
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of  a  far  more  serious  injury,  and  thus  it  may  become  EcchiTnosis 
a  very  important  indication  in  cases  of  blows  on  the  ^nfrfeture 
head,  where  one  or  more  of  the  bones  forming  the  of  the 
walls  of  the  orbit  have  been  fractured.   In  these  cases,  skull, 
the  position  of  the  primary  injury  and  the  tense, 
swollen,  and  purple  colour  of  the  eyelids,  together  with 
the  gradual  advance  of  the  ecchymosis,  point  but  too 
clearly  to  the  serious  nature  of  the  lesion  that  has 
taken  place,  the  blood  having  been  effused  under  the 
ocular  conjunctiva  into  the  celhilar  tissue  of  the  eyelid 
from  the  seat  of  fracture.    It  follows,  therefore,  that 
if  the  lower  wall  of  the  orbit  is  fractured,  the  ecchy- 
mosis will  first  be  noticed  beneath  the  conjunctiva  of 
the  lower  hemisphere  of  the  globe  of  the  eye,  and  in 
the  lower  eyelid ;  and  conversely,  in  cases  where  the 
orbital  plate  of  the  frontal  bone  has  been  fractured,  an  aid  to 
it  will  appear  in  the  upper  lid  and  conjunctiva.    In  dmgtiosis. 
instances  of  this  description,  the  ecchymosis  is  but  a 
very  small  matter,  and  is  worthy  of  attention  simply 

£  throwing  some  light  on  what  might  otherwise  be  an 
obscure  case  of  injury. 

Wounds  of  the  Eyelids. — In  simple  incised  wounds  Wounds. 
of  the  lids,  the  edges  of  the  wound  must  be  brought 
into  apposition  with  one  or  more  fine  silk  or  silver-  Simple, 
wire  sutures,  and  cold-water  dressing  subsequently 
applied.    The  sutures  may  be  removed  t^^er  two  or  Sutures 
three  days  ;  but  until  then  it  is  advisable  to  close  the  r^quireu. 
lids  with  a  compress  and  bandage,  the  parts  bemg 
kept  perfectly  at  rest.    I  need  hardly  say  that  an  ap-  May  "'ark 
parently  simple  cut  in  the  eyelid  may  be  only  the  ^^^^^ 
external  indication  of  a  wound  which  has  penetrated 
deeply  into  the  orbit ;  nor  need  I  repeat  the  caution 
already  given  against  a  too  hasty  and  favourable  prog- 
nosis in  such  cases.  . 

Incised  wounds  of  the  eyelids,  by  dividing  the  fibres  M^y.^caua^e 
of  the  levator  palpebrje,  may  destroy  the  action  ot  the  ^^^^ 
muscle,  and  render  it  impossible  for  the  patient  to  sight, 
raise  the  eyelid.    In  some  few  cases  injury  to  the  lids 
or  supra-orbital  region,  either  from  a  contused  or  in- 
cised wound,  has  been  followed  by  paralysis  of  the 
levator  palpebrce.    In  other  cases,  not  only  has  ptosis 
come  on,  but  this  has  been  attended  by  gradual  loss 
of  sight.    In  order  to  explain  this  connexion,  we  may  ^^^^ 
Dresume  that  some  of  the  branches  of  the  fitth  nerve  -^,.^^0 
have  been  injured,  that  the  irritation  has  extended  5th  nerye. 
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thence  to  the  ophthalmic  ganglion  and  carotid  plexus, 
and  ultimately  involved  the  sympathetic  in  the  morbid 
action  ;  a  permanently  engorged  state  of  the  capillaries 
being  ilms  induced,  which  interferes  with  the  nutri- 
tion of  the  nervous  elements,  these  become  atrophied, 
and  the  result  is  the  condition  above  noticed.  How- 
ever this  may  be,  it  is  well  to  bear  in  mind  the  fact, 
that  even  apparently  trivial  injuries  to  the  eyelids  are 
sometimes  followed  by  paralysis  of  the  levator  pal- 
pebrte,  or  by  total  loss  of  sight  in  the  injured  eye. 
Instances  of  this  kind  are  not  to  be  confounded  with 
those  deiDcnding  upon  detachment  of  the  retina,  con- 
sequent on  a  blow  or  fall  on  the  eye ;  in  these  cases 
the  loss  of  sight  occurs  immediately  after  the  accident, 
and  the  ophthalmoscope  will  generally  enable  us  at 
once  to  detect  the  nature  of  the  injury. 

In  the  case  of  lacerated  wounds  of  the  eyelids,  there 
may  be  a  little  more  difficulty  in  adapting  the  torn 
edges  of  the  wound  to  one  another.  Having  previously 
been  cleaned  from  foreign  substances  or  clots  of  blood, 
they  should  be  brought  as  accurately  together  as  pos- 
sible, and  retained  there  by  means  of  sutures,  other- 
wise an  ugly  scar  may  result,  or  a  cicatrix  of  consider- 
able extent,  which  by  subsequent  contraction  may 
evert  the  lid  to  a  greater  or  less  degree.  Occasionally, 
from  inattention  to  these  apparently  trivial  matters, 
the  edges  of  the  wound  do  not  unite,  and  a  slit  or 
button-hole  opening  through  the  lid  remains.* 

BuiiNS.— The  eyelids  are  sometimes  damaged  by  fire, 
or  the  explosion  of  gunpowder,  or  other  combustible 
material.  Our  chief  care  under  these  circumstances 
must  be  to  prevent,  if  possible,  the  formation  and  con- 
traction of  a  cicatrix,  which  is  certain  to  occur  unless 
the  greatest  care  be  taken  in  dressing  the  wound.  A 
piece  of  lint  soaked  in  oil  or  glycerine  containino-"  car- 
bolic acid  should  be  apphed  over  the  injured  lid 
together  with  a  compress  and  bandage,  so  as  to  keep 
the  hds  well  stretched  over  the  globe  of  the  eye  until 
the  wound  has  healed.  The  dressing  may  be  chano-ed 
two  or  three  tnnes  a  day,  the  wound  being  bathed  with 
warm  water  from  time  to  time,  but  over-anxiety  to  see 
it  look  clean  is  often  attended  with  ill  consequences 


*  Lawrence  "  On  Diseases  of  the  Eye,"  2nd  edit.,  p. 
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It  will  be  well  especially  to  avoid  rubbitig  or  daubing 
tbe  surface  of  such  a  wound  with  a  sponge  or  wet  rag  : 
simply  changing  the  dressing  night  and  morning,  and 
reapplying  the  pad  and  bandage,  will  be  quite  sut- 

Should  the  edges  of  the  Uds  be  excoriated  they  are  ^dhes^^^ 
very  apt  to  grow  together,  particularly  at  their  inner  the  lids; 
and  outer  angles  ;  the  eye  must  then  be  opened  more 
frequently,  and  the  lids  should  be  separated  from  one 
another  as  far  as  possible,  so  as  to  break  down  any 
adhesions  that  may  have  formed ;  the  margins  of  the 
eyelids  must  be  smeared  with  an  ointment  composed 
of  equal  parts  of  glycerine  and  starch  boiled  together, 
cacao  butter,  or  any  similar  substance,  not  likely  to 
excite  irritation,  but  which  will  prevent  the  raw  edges 
of  the  lids  from  coining  in  contact.    In  the  majority 
of  these  cases  it  will  be  necessary  also  to  employ  a 
compress,  as  the  free  margins  of  the  lids  are  hardly 
likelv  to  be  injured  by  mechanical  or  chemical  agents, 
without  the  "integument  covering  the   eyehds  also 
suffering. 

INFLAMMATION  Of  THE  EYELIDS. 

ERYSiPELAS.-The  Skin  of  the  lids  is  liable  to  be  at-  EKysx^-- 
tacked  by  phlegmonous  or  erysipelatous  lutlammation,  ^j^^  ^ids. 
the  lattei- usually  extending  from  the  parts  around,  and 
not  uncommonly  following  exposure  to  cold,  or  suppu- 
ration of  the  lachrymal  sac.  o^.l  Rpdnesa 

In  these  cases  the  lids  become  red  swollen,  and  Redness, 
tense  •  usually  a  number  of  small  vesicles  form  on  the  vesicles, 
inflamed  surface  of  the  skin,  and  bursting,  give  exit  to 
a  sero-purulent  fluid.     The  patient  complains  of  a 
tinchng,  burning  feeling  in  the  part,  b>at  seldom  of 
deep  pain,  unlels  the  cellular  tissue  of  the  orbit  is  F-n. 
alfe?ted;  he  is  feverish,  his  tongue  is  foul  and  the 
pulse  usually  feeble.   In  the  majonty  of  instances,  the 
hiflammatory  action  soon   subsides  and  the  parts 
return  to  their  normal  condition ;  but  m  severe  cases 
the  disease  extends  backwards  to  the  orbit,  and  may, 
as  I  have  before  described,  induce  blindness  by  mvolv- 
ino-  the  optic  nerve  ;  under  any  circumstances,  m  bad 
or°neglected  cases  of  erysipelas,  the  cellular  tissue 
sloughs  and  comes  away-'in  shreds  often  '^^^'^^S^^S  M.y  ^^e 
the  muscular  apparatus  of  the  lid,  or  destroymg  a  slougbxn„. 
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considerable  portion  of  the  skin,  and  thus  giving  rise 
to  ectropium. 

Treafmcnt. — In  erysipelatous  inflammation  of  the 
lids,  it  is  advisable  to  paint  the  skin  over  with  a  solu- 
tion of  nitrate  of  silver  (5j  to  an  ounce  of  water)  in 
the  early  stages  of  the  disease.  This  application  should 
extend  beyond  the  limit  of  the  inflamed  skin,  so  as  if 
possible  to  prevent  the  diseased  action  from  extending ; 
cold  compresses  may  subsequently  be  applied.  If  sup- 
puration has  occurred,  the  skin  and  cellular  tissue  of 
the  lids  must  be  freely  incised,  and  subsequently  poul- 
tices applied,  the  integument  surrounding  the  affected 
part  having  been  painted  over  in  the  first  instance  with 
the  tmcture  of  muriate  of  iron.  This  medicine  should 
also  be  administered  internally,  together  with  stimu- 
lants and  beef -tea,  as  described  in  instances  of  erysi- 
pelas of  the  cellular  tissue  of  the  orlnt. 

If  erysipelas  of  this  severe  type  has  begun  in  the 
eyelids,  which  it  seldom  does,  it  is  almost  certain  to 
extend  to  the  neighbouring  structures,  involving  the 
contents  of  the  orbit  and  spreading  to  the  scalp,  thou<yh 
doubtless  the  early  and  free  application  of  nitrate  of 
silver  over  the  afPected  part  may  happily  stop  the  ad- 
vance  of  the  disease. 

PiiLEGMOJs^ous  Inflammation  most  commonly  attacks 
the  upper  hd,  which  becomes  red,  swollen,  and  of 
brawny  hardness  ;  in  this  stage  it  is  exquisitely  pain- 
tul  but  m  the  course  of  a  few  days  matter  forms,  and 
finding  Its  way  to  the  surface,  the  abscess  bursts  to 
the  great  relief  of  the  patient  and  the  rapid  abatement 
oi  the  symptoms. 

.   Treahnerd.—li  m  the  early  stages  of  these  cases  the 
inflamed  part  is  painted  over  with  a  strong  solution  of 
Ultra  e  of  silver,  the  advance  of  the  diseas'e  may  occa 
sionally  be  pl•e^^nted ;  but  if  suppuration  is  imminent 
poultices  must  be  applied,  and  the  abscess  opened  as 
soon  as  possible,  our  main  object  being  to  prevent  the 
pus  from  biirrowing  into  and  destroying  the  cellular 
tissue  of  the  hd,  thereby  perhaps  iuducfng  an  exien 
sive  cicatnx  and  ectropion.   It  is  advisable,  in  niTw 
an  incision  into  an  abscess  of  this  kind,  to  cut  from 
withm  outwards  or  m  the  direction  of  th^  fibres  of  the 
orbicularis  muscle.  "-^ito  ui  ine 

.ff?.7"r".L  U^^^^^TioN  of  the  eyelids  may  be  the 
eflf-ect  of  either  primary  or  secondary  syphilis  The 
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diseased  action  in  the  former  class  of  cases  nsiially 
commences  in  the  conjvmctiva,  the  vn-us  having  been 
directly  applied  to  the  part ;  from  this  pomt  it  gra-  Pnmax-y 
dually  invades  the  skin,  and  in  fact  the  whole  tnickness 


of  the  lids.  .  -,   .  i 

Syphilitic  ulceration  of  the  eyelids  is,  however,  more 
commonly  a  secondary  affection  :*  I  have  seen  several  Secondary, 
undoubted  instances  of  the  kind,  in  which  the  nature 
of  the  disease  had  not  been  recognised  until  a  very 
considerable  portion  of  the  lid  had  been  destroyed. 
Under  these  circumstances  the  ulceration  usually  com- 
mences  at  the  margin  ot  the  lids :  at  farst  the  sKvci  oniy 

whole  of 

is  involved,  but  in  the  course  of  time  the  tarsal  carti-  ^^^m. 
laae  and  other  structures  are  alfected,  so  that  the  whole 
thickness  of  the  lid  is  implicated  m  the  ulcerative 
process;  the  edges  of  the  wound  become  everted  and 
thickened,  and  there  is  a  constant  discharge  ot  bloody 
matter  from  its  surface. 

The  patient  seldom  complains  of  much  pam  m  t he 
part,  the  progress  of  the  affection  being_  generally  veiy  P;^;gress 
slow  •   but  should  the  individual  be  in  a  weak  and 
emaciated  state  on  the  invasion  of  the  disease,  it  may 
then  make  rapid  strides,  speedily  involving  the  entu-e  wnh^w^^_ 
eyelid,  and  causing  much  greater  suffering.  ^]^Jome 
cases  the  ulceration  is  comparatively  superficial,  the 
skin  alone  being  affected;   m  these  instances  the 
course  which  the  disease  takes  is  generally  remarkably 
protracted,  and  often  almost  painless. 
fore,  where  a  patient  has  been  suffering  from  long- 
continued  but  steadily  advancing  ulcerati^^^^^^^^^^ 
eyelids,  which  has  resisted  all  ordmary  methods  ot  ^^^^.^^^^ 
treatment,  we  shall  very  probably  discover  that  it  treatment. 
deve^ls  upon  a  syphilitic  taint.    The  previous  history 
of  the  case  and  the  concomitant  symptoms  will,  ot 

course,  assist  our  diagnosis.  rreafment. 

Treatment.-lt  is  urged  by  most  surgeons  that, 
v^heiher  depending  upon  primary  or  secondary  syphilis, 
Sfe  best  method  o1  tr'eatiW  these  cases  is  V  mercury  Me^uryat 
iudiciously  and  cau  biously  administered.  But  it  is  cer 
iainly  often  necessiry  to  abstain  from  «pef;«  ^^^^^^^ 
ment  in  the  first  iniitance,  more  especially  i^  the  patient 
is  in  a  low  state  of  health ;  and  according  to  my  espe 

Lawi-ence  "  On  Diseases  of  the  Eye,"  3rd  edit.,  p.  108. 
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rience,  good  food,  a  generous  dietary,  cod -liver  oil, 
pure  air  and  exercise,  are  as  necessary  as  mercury  for 
the  cure  of  tliesc  cases.  When,  however,  the  patient 
is  in  a  fit  state  of  health  to  be  put  under  specific 
treatment,  the  hydrarg.  c.  creta,  combined  with  soda 
and  quinine,  is  what  I  usually  prescribe ;  its  action 
being  carefully  watched,  and  the  mercury  discontinued 
on  the  first  indication  that  the  system  has  become 
affected.  In  many  respects  mercurial  vapour  baths 
afford  a  preferable  method  of  administering  the  drug ; 
but  as  they  sometimes  tend  to  exhaust  the  system,  by 
the  increased  action  of  the  skin  which  they  occasion, 
this  is  an  objection  to  their  use  where  the  patient  has 
been  previously  in  a  feeble  state  of  health.  Under 
these  circumstances  we  may  conveniently  order  the 
mercurial  ointment  to  be  rubbed  into  the  patient's 
arm-pits  and  thighs  night  and  morning,  until  the  ulcer 
assumes  a  healthy  appearance,  which  will  usually  be 
the  case  before  the  constitutional  effects  of  the  drug 
are  apparent. 

Probably  the  most  suitable  local  application  we  can 
employ  for  the  ulcers  is  a  lotion  composed  of  five 
grams  of  carbolic  acid  to  an  ounce  of  glycerine.  Black- 
wash  is  often  very  useful,  or  an  ointment  composed  of 
ten  grams  of  sulphate  of  copper  to  an  ounce  of  simple 
omtment. 

A  change  of  air  and  scene  should  always  if  possible 
be  obtamed,  for  the  chances  are  that  our  patient  is  in 
a  depressed  and  nervous  state  as  to  his  condition, 
especially  if  he  is  aware  of  the  cause  of  it;  and  to 
relieve  this,  there  is  nothing  like  variety  of  scene  and 
occupation,  the  mmd  being  thus  prevented  from  dwell- 
ing too  much  upon  the  disease. 

Infants  of  a  month  old  and  under,  the  offspring  of 
syphilitic  parents,  sometimes  suffer  from  pustillar 
eruptions  about  the  corners  of  the  mouth  and  evelids 
as  wel  as  the  anus  ;  the  pustules  burst,  and  a  scab 
forms,  beneath  which  an  indolent  ulcer  appears  These 
children  are  usually  little,  puny,  wizen-faced  creatures 
whose  lives  it  is  hardly  possible  to  preserve.  Their 
best  chance  IS  in  a  good  healthy  wet-nurse;  and  as 
soon  as  practicable  their  arm-pits  and  thighs  should 
be  rubbed  every  other  night  with  the  blue  mercudnl 
ointment.  The  effects  of  the  medicine  on  th"  system 
may  be  estimated  by  the  amelioration  which  usually 


HERPES  ZOSTER.  ^9 


takes  place  in  the  condition  of  the  sores  ;  directly  the 
ulcers  heo-in  to  heal  the  ointment  should  be  discon- 
Wed  tr  a  time,  but  the  action  of  the  drug  on  the 
sySa  must  be  'prolonged  for  a  considerable  period 
nf+pv  tVi ft  ulcers  have  all  healed. 

'"es  Z^^^^  skin  of  the  l^^s,  hke  t^^^^^^^^ 

other  parts  of  the  body,  is  sometimes  affected  with  ^,^3, 
impetigo,  leprosy,  vitiligo,  eczema,  and  herpes  These 
reauiro  no  special  notice,  except  perhaps  the  last,  in 
Xh  the  deeper  structures  of  the  eye  itself  are  some- 

''Xpes  toster  is  not  uncommonly  mistaken  for 
ervsSdas  of  the  eyelids.    Herpes  fronta  is,  however,  f^orn  e^y- 
L  always  (^nfined  to  one  side  of  the  median  Ime,  the  s.pelas. 
erupS  appearing  only  over  that  portion  of  t^^^^^^^ 
which  is  supplied  by  the  ophthalmic  division  ot  the 
Sh  nerve ;  the  vesicles  never  form,  therefore,  over  he 
patient's  cheek.  The  pustules  are  small  and  mimero- 
thev  often,  however,  become  confluent,  and  then  con 
tents  dry  up  into  a  scab,  which  sxxbsequently  falls  off, 
leavino^  I  scar  very  much  like  that  seen  after  small- 
pox    There  is  less   constitutional  disturbance  m 
herpes  than  in  erysipelas.    On  the  other  hand,  the 
Sent  is  affected  with  a  peculiar  numbness,  mingled 
S  pain  which  is  often  very  severe,  and  precedes  the 
r^ptLn  the  heightened  sensibility  continuing  long 
Ster  the  inflamm^atoi-y  outburst,  not  passing  beyond 
the'me^n  line.    Thf  nerves  of  --^tion  ^^^^^^^^^ 
r.ln  V  -m  important  part  m  herpes  zoster ;  the  peiipnerai 
S  st^ributiTof  the         from  cold  or  some  such  cause 
tcomeV  nfemed,  and  "  the  eruption  succeeds  as  the 
resubb  of  an  extension  of  the  vascular  excitement  of  the 
rutleonstissuesanatomkallyre™^^^^^^^ 

The  intolerable  pam      ^hese  cases  is  peiha^^^^ 
relieved  by  a  subcutaneous  injection  ot  ^^^oP^Jf  ?f  atropine, 
leiieveci  oy  gupra-orbital  foramen  as  possible. 

The^StkTof  iSlZna  and  sulphate  of  qumme 

sKin.    ±11  suiiif  u  -haci  even  been  recommended 

remove  the  pam,  and  it  ^^^J^^i^.^^^^g^^^  a  method 
to  divide  one  or  more  branches  of  the  ^  "  • 

of  treatment  I  have  certainly  never  had  to  piactise 

^^Mr.  hSou  holds  that  if  the  forehead  only  is 
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affected,  although  there  will  be  eruption  on  the  upper 
eyelid,  yet  the  eye  will  not  suffer.  If  the  eruption 
appears  on  the  upper  part  of  the  nose,  there  will  be 
slight  iritis ;  while  if  the  tip  is  affected,  the  eye  will 
suffer  severely.  These  differences  he  explains  by  refe- 
rence to  the  anatomical  distribution  of  the  ophthalmic 
division  of  the  fifth  nerve,  by  which  the  disease  is 
localized.  The  branch  which  sui:)plies  the  tip  of  the 
nose  is  the  one  which  supphes  also  the  ophthalmic 
ganglion,  and  through  it  the  structures  of  the  eye.* 
After  the  acute  symptoms  of  the  disease  have  passed 
away,  dark  brownish  scars  frequently  remain  to  mark 
the  site  of  the  erni^tion;  their  colour  subsequently 
fades  into  that  of  the  skin  around  them,  but  the  scars 
themselves  remain  like  those  of  small-pox,  during  the 
remainder  of  the  patient's  hfctime. 

CiiROM-iTYDRosis  consists  in  the  supposed  excretion 
of  an  indigo-blue  material  from  the  surface  of  the  eye- 
lids. The  colouring  matter  is  easily  removed  by  oil 
or  glycerine,  but  not  by  water.  This  disease  mostly 
occurs  among  women  whose  menstruation  happens  to 
be  disordered,  and  their  general  health  more  or  less 
impaired. 

A  remarkable  case  of  this  kind  is  related  by  "War- 
lomont,t  which  was  made  the  subject  of  most  careful 
investigation,  and  every  means  taken  to  prevent  the 
practice  of  any  deception  on  the  part  of  the  patient ; 
still,  the  case  is  hardly  satisfa<;torv,  and  cannot  be 
regfirded  as  affording  unequivocal  evidence  of  the 
existence  of  this  most  singular  disease,  and  doubts 
still  _  exist  on  the  matter.  Most  surgeons  are  of 
opinion,  and  I  certainly  agree  with  them,  that  chroni- 
hydrosis  is  an  invention  of  hysterical  patients,  the 
colouring  matter  having  been  applied  by  their  own 
hands,  and  being  no  excretion  at  all  from  the  skin  of 
the  eyelids. 

Xanthelasma  Palpebrarum.— These  buff  or  yellow 
patches,  not  very  unfrequently  seen  near  the  inner 


Med.  Times  and  Gazette,  Oct.  19th,  imi 
'  cases  by  Mr.  Bowman,  Oph.  Ilol 

t  Ophthalmic  Review,  vol.  ii.  p.  179. 
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angles  of  tlie  eyelids,  give  the  patient  considerable 
uneasiness  on  account  of  their  appearance.  The  sub- 
ject has  for  some  time  past  engaged  the  attention  ol 
Mr.  Hutchinson.    He  has  arrived  at  the  conclusion— 

That  xanthelasma  never  occurs  in  children ;  whilst  Mr.Hutchm. 
it  is  fairly  common  in  middle  and  senile  periods  ot  servations. 
life. 

That  in  a  small  proportion  of  very  severe  cases, 
jaundice,  with  great  enlargement  of  the  liver,  is  met 

The  form  of  jaundice  is  peculiar,  the  skin  becoming 
of  an  olive-brown,  or  almost  black  tint,  rather  than 
yellow,  and  the  colour  being  remarkable  for  its  long 

persistence.  •  t 

In  many  cases  in  which  there  has  been  no  jaundice, 
there  is  yet  the  history  of  frequent  and  severe  attacks 
of  functional  disturbance  of  the  liver. 

Xanthelasma  occurs  more  frequently  m  females 
than  in  males,  the  proportion  being  two  to  one.  _ 

In  all  cases  the  xanthelasmic  patches  appear  m  the 
eyelids  first;  and  not  in  more  than  about  8  per  cent, 
do  they  ever  extend  to  other  parts.  ^ 

The  patches  invariably  begin  near  the  twwer  canthus, 
and  almost  invariably  on  the  left  side. 

It  is  probable  that  of  the  causes  mentioned  under 
which  the  pigmentation  of  the  eyelids  may  be  dis- 
turbed, disorder  of  the  liver  is  the  most  powerful; 
hence  the  fact  that  the  more  extensive  cases  are  usually 
associated  with  hepatic  disease.* 

TUMOURS  OF  THE  EYELIDS. 

Epithelial  CANCEU.-The  lower  lid  seems  to  be  EPtxH.- 
peculiarly  susceptible  of  this  form  of  disease  ;  it  sei-  c^^ceb. 
dom  appears  before  an  individual  has  reached  the  age 
of  forty,  and  may  commence  as  a  small  wart-like  A  war._ 
growth  in  the  skin  over  the  lachryinal  sac,  and  gra- 
dually extend  to  the  lower  lid.    At  first  the  affection 
appears  so  insignificant,  and  so  closely  resemb  es  an 
ordinary  wart,  that  probably  little  notice  is  taken  of 
i+     After  a  time  however,  the  pimple  or  wart-lilfe 
growth  ulcerates,'  and  a  small _  indolent  sore,  with 

tilcerations. 

?aised  edges  and  a  glassy-looking  surlace,  appears. 
»  Lancet,  vol.  i.  1871,  p.  HO, 
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Sooner  or  later  other  ulcers  form  near  the  original 
one,  and,  running  together,  an  unhealthy  sore,  with  a 
red  uneven  base,  results.  The  disease  advances  very 
slowly,  and  the  original  sores  often  appear  for  a  time 
to  have  healed,  a  thin  cicatrix  forming  over  them,  but 
which  is  soon  broken  through  by  the  exudation  of  a 
serous  fluid  from  the  ulcerated  surface.  After  a 
time  the  diseased  action  extends  itself  deep  into  the 
corium  ;  it  is  not  always  attended  with  pain,  but  a 
tingling,  itching  feeling  exists  in  the  part.  The  dis- 
ease also  spreads  laterally,  gradually  involving  the 
lower  lid,  and  skin  of  the  cheek,  in  a  mass  of  ulce- 
ration, from  the  sui-face  of  which  there  is  a  constant 
saiiious  discharge. 

The  ulcers  in  their  early  stages  often  appear  dotted 
over  with  a  number  of  little  granules,  in  appearance 
like  millet  seeds,  or  boiled  grains  of  sago ;  but  the 
essential  feature  of  the  disease  in  this  situation  con- 
sists in  the  abnormal  production  of  cells ;  these  are 
generally  niicleated,  flattened,  thin,  and  scale-like; 
for  the  most  i^art  being  round  or  oval  in  shape,  their 
outline  irregular,  at  some  parts  linear  or  angular,  or 
extended  in  processes.  They  may  be  recognised 
under  the  microscoj)e  from  an  early  period  of  the 
disease.* 

The  importance  of  forming  a  correct  diagnosis  in 
cases  of  this  description  cannot  be  over  exaggerated ; 
for  epithelial  cancer,  situated  in  any  accessible  part 
of  the  body,  may  be  effectually  cured,  if  completely 
extirpated  by  means  of  the  knife  in  its  early  stages. 
Epithelioma  might  be  mistaken  for  syphilitic,  lupoid, 
or  rodent  tilceration ;  the  two  former  are  amenable  to 
medical  treatment ;  the  latter,  like  epithelial  cancer, 
can  alone  be  cured  by  removing  the  whole  of  the 
diseased  structure. 

Some  years  ago,  I  was  consulted  by  the  late  Eev.  A. 
S.,  of  Tirhoot,  on  account  of  a  small  wart-like  growth 
about  the  size  of  a  split  pea,  situated  on  the  skin  at  the 
inner  angle  of  the  left  eye  ;  its  surface  was  ulcerated, 
and  there  were  several  millet-like  bodies  scattered  over 
the  bn  se  of  the  sore.  Mr.  S.  told  me  he  had  then  been 
troubled  with  this  spot  for  some  eighteen  months,  and 
that  it  would  not  heal.    His  father  had  died  from  what 


*  OiMhalmic  lieview,  vol.  i.  p.  270.    Oases  from  Arlt's  Clinic. 
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appeared  to  have  been  cancer  of  the  face.  I  scraped 
away  a  little  of  the  tissue  from  the  surface  of  the  ulcer, 
and  having  placed  it  under  the  microscope,  found  dis- 
tinct evidence  as  to  its  nature  ;  and  I  therefore  at  once 
removed  the  abnormal  growth,  carefully  excising  a 
portion  of  the  sound  skin  round  it,  and  also  the  sub-  cesstul. 
cutaneous  structure  upon  which  it  grew.  At  the  time 
of  my  patient's  death,  which  occurred  from  fever  some 
five  years  after  the  operation,  there  had  been  no  return 
of  the  disease.  I  mention  this  case  to  show  the  im- 
portance of  making  an  early  examination  of  the 
elementary  structures  of  a  morbid  growth  of  this  kind. 

In  the  more  advanced  stages  of  epithelial  cancer— in  J;^*®^/®" 
fact,  Avhen  the  whole  of  the  eyeHd  and  part  of  the  cheek 
have  become  a  mass  of  disease,  it  is  still  advisable  to 
remove  it,  applying  a  strong  solution  of  chloride  of 
zinc  to  the  surface  of  the  wound.  Apparently  hopeless 
cases  are  recorded,  in  which  this  practice  has  been 
followed  by  satisfactory  results.  If  the  disease  is  left 
to  run  its  own  course,  the  patient  must  inevitably 
sink  under  it. 

SciRRiius  and  other  forms  of  cancer  occasionally  Scirrhtjs. 
spring  from  the  eyelids,  but  as  they  differ  in  no  respect 
fromliimilar  growths  in  other  parts  of  the  body,  it  is 
not  necessary  for  me  to  follow  up  the  subject  in  this 
work , 

Rodent  cancer  most  frequently  attacks  the  skin  of  the  Rodent 
lower  eyelids,  but  I  never  remember  seeing  a  case  of  '^'"^  • 
the  kind  among  the  natives  of  India;  the  disease 
usually  begins  as  a  dry  wart,  and  after_  the  excres- 
cence has  been  shed  several  times  the  skin  ulcerates. 
The  ulcer  spreads,  involving  all  the  neighbouring 
structures ;  it  has  usually  a  well-defined  border ;  the 
surface  of  the  sore  is  devoid  of  granulations,  and 
glazed.  There  is  very  little  discharge  from  the  ulcer 
unless  it  happens  to  become  inflamed.  Rodent  ulcer 
seldom  appears  until  after  middle  age.  The  disease 
must  be  entirely  removed  by  means  of  the  knife,  and 
the  surface  of  the  wound  subsequently  smeared  over 
with  the  chloride  of  zinc,  so  as  if  possible  to  destroy 
the  whole  of  the  morbid  growth. 

Wakts  not  nnfrequently  grow  from  the  skin  of  the  Waets. 
lid,  and  if  near  its  free  margin,  they  may  press  upon,  • 
and  bend  some  of  the  cilia  inwards  against  the  eye- 
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ball.  The  sooner,  therefore,  a  wart  so  situated  is 
removed  the  better ;  it  is  useless  to  waste  time  in  ap- 
plying caustic,  it  should  at  once  be  snipped  off  with  a 
pair  of  scissors. 

HouNY  ExcRKSCENCES  are  now  and  then  met  with 
sj^ringing  from  the  skin  of  the  lids  ;  they  seem  to  de- 
pend u]3on  the  secretion  from  a  sebaceous  gland  be- 
coming hardened,  and  fresh  exudations  taking  place 
over  it ;  la3rer  after  layer  of  the  sebaceous  matter  thus 
drying  over  the  original  deposit,  the  horn-like  mass  at 
length  becomes  of  such  a  size  as  to  disfigure  and  in- 
convenience the  patient  considerably. 

The  same  plan  of  treatment  is  to  be  adopted  as  in 
the  case  of  a  wart :  the  excrescence,  and  the  skin  from 
which  it  appears  to  grow,  being  snipped  ofi:'  with  a  pair 
of  curved  scissors. 

Milium.' — Accam^^lations  of  sebaceous  matter  occa- 
sionally occur  in  the  ducts  of  the  subcutaneous  glands, 
forming  little  tumours  on  the  fore  edge  of  the  eyelids, 
resembling  minute  pearls,  situated  beneath  the  epider- 
mis. They  seldom  exceed  a  pin's-head  in  size,  and 
frequently  form  in  groups  of  irregular  shapes  and 
dimensions.  It  is  seldom  necessary  to  interfere  with 
minvite  tumours  of  this  kind  ;  but  if  it  is  deemed  advis- 
able to  do  so,  the  epidermis  covering  them  may  be 
scratched  with  the  point  of  a  knife,  and  the  contents 
of  the  cyst  squeezed  ou.t. 

Sebaceous  Tumoues,  only  slightly  larger  than  those 
last  described,  but  which  may  grow  to  the  size  of  a 
sj^lit  pea,  and  contain  sebaceoiis  matter,  are  occa- 
sionally met  with  in  the  skin  of  the  lids,  especially 
among  scrofulous  children.  They  may  be  readily  re- 
moved by  carefully  incising  the  skin  over  them,  and 
then  squeezing  the  cyst  and  its  contents  out  of  its 
nidus.  The  walls  of  these  cysts,  however,  are  by  no 
means  thick,  and  are  almost  sure  to  burst  in  our 
efforts  to  remove  them,  in  which  case  the  remains  of 
the  cyst  should  be  torn  or  dissected  away  from  its 
attachments.  If  this  is  not  done,  the  tumour  is  very 
likely  to  appear  again  ;  in  fact,  if  left  to  Nature,  the 
course  they  usually  take  is,  after  growing  to  a  certain 
size,  to  burst  and  give  exit  to  their  contents,  which 
speedily  re-form  so  long  as  the  cyst  remains  intact. 

Large  sebaceous  tumours,  similar  to  those  noticed 
in  other  parts  of  the  body,  sometimes  form  in  the  eye- 
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lida,  most  commonly  springing  from  tlie  periosteum  of 
the  frontal  bone.  They  generally  contain  a  glairy,  fatty 
matter,  and  frequently  also  a  number  of  hairs.  Like 
the  other  forms  of  cystic  tumours,  they  give  the  patient 
no  pain  or  inconvenience,  beyond  such  as  arises,  in  this 
particular  situation,  from  their  bulk,  which  is  often 
considerable. 

In  excising  a  tumour  of  this  kind,  it  is  well  to  make 
the  incision  from  without  inwards,  or  in  a  direction 
parallel  to  the  fibres  of  the  orbicularis,  as  the  morbid 
growth  is  usually  situated  beneath  this  muscle.  _  The 
entire  cyst  must  be  carefully  dissected  away,  and  it  will 
much  facilitate  the  operation  if  this  is  accomplished 
without  opening  it.  After  removing  the  tumour,  the 
wound  must  be  exposed  to  the  air  till  all  oozing  of 
blood  has  ceased ;  its  edges  may  then  be  brought  to- 
gether with  stitures,  and  painted  over  with  collodion. 
A  pad  and  bandage  must  subsequently  be  applied  to 
keep  the  parts  at  rest  for  a  few  days.  There  is  then 
every  chance  of  the  woirnd  healing  by  the  first  inten- 
tion', a  slight  scar  only  remaining  to  indicate  the  posi- 
tion of  the  incision. 

Meibomian  Cyst,  Chala- 
zion, OR  Tumor  _  Taesi. — 
These  tumours  arise  in  the 
folHcles  of  the  Meibomian 
glands,  and  are  therefore  im- 
bedded in  the  substance  of 
the  tarsal  cartilage.  As  they 
increase  in  size,  they  form 
little  painless  swelhngs  be- 
neath the  skin  of  the  lid, 
varying  in  size  from  a  split- 
pea  to'  a  horse-bean.  They 
are  unsightly,  and  induce  a 
disagreeable  stiffness  of  the 
lids,  but  beyond  this  are 
harmless.  On  everting  the 
lid  from  which  they  spring, 
the  position  of  the  tumour  is  marked  by  a  circum- 
scribed, yellowish  white  projection.    {See  Fig.  11.) 

These  tumours  sometimes  become  inflamed,  and 
suppurate,  without  any  apparent  cause  :  the  abscess, 
havino-  discharged  its  contents,  the  parts  return  to 
their  normal  condition.    But,  in  the  majority  ot  m- 
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stances,  it  is  advisable  to  evert  the  lid  thorouglily,  and 
the  coniunctiva  being  put  on  the  stretch,  so  as  to 
render  the  ttimour  prominent,  a  crucial  incision  iniist 
be  made  into  it  through  the  conjunctiva,  so  that  the 
tumour  maybe  well  laid  open,  and  its  contents  scraped 
out  with  a  small  spatula  or  curette. 

Immediately  after  the  operation  the  wound  falls  with 
blood,  and  the  size  of  the  tumour  may  not  perhaps 
appear  to  have  diminished ;  but  in  the  course  of  a  few 
days  the  blood  is  reabsorbed,  and  all  traces  of  the 
tumour  disappear.  . 

There  is  no  necessity  for  any  after-treatment  m  a 
case  of  this  hind.  Cold-water  dressing  may  be  applied 
over  the  lids  for  twenty-four  hours,  the  eyes  bemg 
closed  with  a  pad  and  bandage  :  otherwise  the  rough 
surface  of  the  conjunctiva,  rubbing  against  the  cornea, 
may  give  the  patient  annoyance.  It  may  subsequently 
be  necessary  to  attend  to  the  patient's  general  health, 
administering  tonics,  and  otherwise  endeavouring  to 
improve  the  tone  of  his  system ;  for  these  tumours  are 
likely  to  follow  one  another  in  quick  succession,  both  in 
the  upper  and  lower  eyelids,  if  the  patient  is  below  par. 

Calcareous  Cokcretions  may  form  in  the  ducts  of 
the  Meibomian  glands,  and  may  be  felt  as  small  nodu- 
lated lines  beneath  the  skin  of  the  eyelid.  On  everting 
the  hd,  the  white  deposits  in  the  duct  may  generally 
be  seen  beneath  the  conjunctiva.  These  concretions 
give  rise  to  a  good  deal  of  irritation  by  rubbing  against 
the  surface  of  the  cornea,  inducing  hyperasmia  of  the 
conjunctiva,  which  cannot  be  cured  till  the  foreign 
substance  in  the  ducts  is  removed. 

The  plan  of  treatment  in  these  cases  is  to  evert  the 
lid  and  slit  open  the  duct,  and  then  with  a  spatula  or 
some  such  instrument,  to  scrape  out  its  calcareous 
contents.  These  concretions  are  very  apt  to  re-form, 
especially  in  districts  where  the  drinking-water  con- 
tains an  unusual  quantity  of  the  salts  of  lime. 

Fibroma  of  the  eyelids  is  occasionally  met  with  as  a 
small  bony  tumour,  of  very  slow  growth,  but  some- 
times being  exquisitely  painful.  A  growth  of  this 
kind  should  be  removed  as  soon  as  possible. 

N.XYi. — A  na3vus  must  necessarily  be  of  small  size 
if  confined  to  the  eyelids.  For  the  most  part,  they  are 
of  congenital  origin ;  and  though,  as  a  general  rule, 
originally  situated  beneath  the  orbicularis,  the  mus- 


TUMOURS. 


97 


ciilar  fil^res  covering  tliem  gradually  become  absorbed, 
and  the  naeviis  then  appears  as  a  small,  soft,  and  com- 
pressible tumour,  situated  under  the  skin,  its  colour  Deep 
depending  upon  the  preponderance  in  it  of  the  arterial  colour, 
or  venous  elements :  if  the  latter  ai-e  in  excess,  it  pre- 
sents a  bkiish  appearance.    The  blood  may  readily  be 
sqiieezed  out  of  the  naevus,  if  slight  pressure  be  exerted 
over  its  surface  ;  but  the  sponge-like  mass  refills  and  Sponge-like 
swells  up  agam,  as  soon  as  the  compressmg  force  is 
withdrawn.   In  like  manner,  a  naevus  becomes  swollen 
and  congested,  if  the  patient  strains  to  any  extent,  as 
in  the  act  of  coughing  or  crying. 

Treatment. — Our  object  is  to  obliterate  the  vascular  Treatment. 
network,  of  which  the  nasvas  is  constituted ;  but  at  the 
same  time,  if  possible,  to  prevent  the  skin  covering  it  spare  the 
from  being  destroyed.    If  this  is  not  provided  against,  skin, 
a  cicatrix  may  form,  which,  in  contracting,  may  evert 
the  eyelid.    A  small  najvus  may  often  be  destroyed  Nitric  acid, 
by  puncturing  it,  and  inserting  into  the  puncture  a 
glass  pen  dipped  in  nitric  acid.    I  am  in  the  habit  of  Worsted 
passing  two  or  three  worsted  threads,  soaked  in  per-  threads, 
chloride  of  iron,  through  the  base  of  the  tumour,  and 
leaving  them  there  for  a  day  or  two— in  fact,  till  they 
have  excited  some  slight  amount  of  inflammation, 
when  they  should  be  withdrawn.    The  inflammatory 
action  thus  set  up  is  often  sufficient  to  obliterate  the 
vessels  forming  the  nsevus. 

If  the  naevus  is  of  some  size,  it  will  be  better  at  once 
to  ini'ect  a  saturated  solution  of  tannic  acid  in  water  Jai^icTcid, 
into  it.  Its  vessels  must  first  be  emptied  of  blood,  a 
pair  of  Desmarres'  forceps  being  applied  so  as  to  pre- 
vent the  reflux  of  blood  into  the  tumour  ;  the  point  of 
an  hypodermic  syringe  may  then  be  thrust  into  the 
naevus,  and  the  tissue  injected  with  the  saturated  solu- 
tion of  tannic  acid.  After  a  few  minutes  the  forceps 
should  be  removed,  but,  as  a  general  rule,  it  is  well  to 
keep  ice  applied  to  the  hd  for  some  few  hours  after 
the  injection ;  it  prevents  the  inflammatory  action 
from  running  too  high,  and,  as  I  have  before  remarked, 
sloughing  of  the  skin  is  to  be  avoided.  A  saturated  or  pei-^ 
solution  of  perchloride  of  iron  may  be  used  m  place  ot  jron. 
the  tannin,  but  I  think  the  latter  is  more  to  be  de- 
pended on,  and  its  efilects  appear  to  be  more  uniform 
than  in  the  case  of  the  perchloride.  I  have  seldom 
found  either  one  or  other  of  the  above  modes  of  treat- 
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ment  fail  to  cure  a  tiasvus  of  moderate  size ;  when  they 
are  larger,  it  may  be  necessary  to  cut  o&.  the  supply 
of  blocKl  going  to  the  tumour,  by  applying  a  ligature 
Ligatures,  to  its  base,  so  as  to  strangulate  the  mass,  as  descnbed 
by  Sir  W.  Fergusson  in  his  "  System  of  Practical 
Surgery,"  to  which  work  T  would  refer  the  reader  for 
further  details  on  the  subject.  Electrolysis  has  of  late 
been  successfully  employed  for  the  cure  of  these  na3Vi ; 
its  application  is  free  from  pain,  and  it  leaves  no  scar 
or  disiigurement. 


PreTents 
vision. 


PARALYSIS  AKD  SPASM  OP  THE  EYELIDS. 

Ptosis.  PTOSIS,  OR  Palltng  OP  THE  Eyemd.— An  inability  to 

raise  the  upper  eyehd  may  occur  in  one  or  both  eyes 
Varieties.  from  any  of  the  following  causes  :  first,  it  may  be  a 
congenital  defect  ;  secondly,  it  may  depend  upon  a  re- 
laxed state  of  the  sldn  and  tissues  of  the  lids ;  thirdly, 
ptosis  may  arise  from  an  injury  to  the  levator  pal- 
pebrsB  muscle ;  fourthly,  it  may  occur  from  a  defect  in 
the  nervous  apparatus  supplying  that  niuscle. 

From  whatever  cause  arising,  a  patient  suffering 
from  ptosis  is  unable,  by  a  voluntary  effort,  to  raise 
the  upper  lid  of  the  affected  eye,  but  in  other  respects 
his  vision,  and  in  fact  the  ocular  apparatus  may  be 
perfect.  If  the  ptosis  is  complete,  the  upper  lid_,  by 
hanging  over  the  cornea,  obstructs  the  passage  of  light 
to  the  eye ;  and  hence,  for  all  practical  purposes  the 
sight  is  destroyed  till  the  obstruction  is  removed. 

1.  In  congenital  ptosis  both  eyelids  are  usually 
equally  affected.    For  its  relief,  an  elliptical  portion 
of  the  skin  of  the  lid  may  be  removed  {vide  Fig.  12, 
p.  106),  the  edges  of  the  wound  being  brought  together 
with  sutures,  and  the  shortening  of  the  lid  thus  pro- 
duced may  enable  the  patient  to  raise  it  sufficiently 
to  admit  the  rays  of  light  into  the  eye ;  but  in  many 
of  these  cases  the  muscular  fibres  of  the  levator  pal- 
pebrae  are  almost  entirely  wanting,  and  in  spite  of  the 
above  described  operation,  the  lid  still  droops  over  the 
pupil,  interfering  very  much  with  the  perfection  of 
Elongate      vision.    In  a  case  of  this  description  I  lately  elongated 
the  pupil.     the  pupil  downwards  to  the  great  relief  of  the  patient. 

Such  cases  may  tax  our  ingenuity  to  the  utmost,  in 
order  to  devise  means  for  their  amelioration ;  but,  for- 
tunately, this  form  of  ptosis  is  rare. 
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2.  Ptosis,  arising  from  an  elongation  of  the  skin  and  2.  Ptosis 
connective  tissue  of  the  lids,  is  a  more  manageable 
affection ;  it  seldom  occurs  except  among  old  people,  tissues, 
or  tliose  who  have  suffered  from  long-continued  con- 
junctivitis.   In  these  cases  the  connective  tissue  and 

skin  have  been  stretched  to  cover  the  hypertrophied 
mucous  membrane,  while  the  fibres  of  the  levator  pal- 
pebro3  have  become  atrophied  from  senile  degeneration. 
The  contractile  power  of  the  levator  is  seldom,  how- 
ever, completely  destroyed ;  and  considerable  benefit, 
therefore,  frequently  arises  from  excising  an  ellip- 
tical portion  of  the  skin  {vide  Fig.  12),  allowing  the  Excise  a  bit 
wound  to  cicatrize,  and  in  contracting  to  shorten  the  °  ^ 
lid.    The  state  of  the  conjunctiva  must  also  be  at- 
tended to,  for  in  the  majority  of  these  cases  it  is 
hypertrophied,  and,  in  all  probability,  will  be  im- 
proved by  the  application  of  the  dilute  red  mercurial  Uug.  hyd. 
ointment  to  its  surface  twice  a  day. 

3.  Wounds  and  injuries  of  the  levator  palpebrae,  by 
dividing  or  destroying  the  contractile  power  of  the  ^"J^ds. 
muscle,  are  likely  to  induce  ptosis.    We  may  endea- 
vour to  rectify  this  state  of  things  by  excismg  a 
portion  of  the  skin  of  the  lid  ;  but  the  loss  of  power  m. 

the  muscle  will  prove  a  serious  obtacle  to  any  perma- 
nent amendment.  If,  as  is  most  probable  in  cases  of 
this  kind,  only  one  eye  is  affected,  it  is  advisable  to 
elongate  the  pupil  downwards,  endeavouring  by  this 
means  to  restore  binocular  vision. 

4.  Ptosis,  arising  from  paralysis  of  the  levator  pal-  4.  l^ralytu; 
pebr£B,  appears  occasionally  to  be  the  result  of  an  ^ 
injury  to  one  of  the  branches  of  the  fifth  nerve,  pro- 
bably affecting  the  motor  nei-ve  by  refiex  action  from  Keflex, 
the  quadrigeminal  bodies.  r     ,  . 

The  same  result  may  follow  malarious  affections  of  Malarious, 
the  supra-orbital  nerve.    In  these  cases  the  optic 
nerve  and  recti  muscles  are  more  or  less  affected,  and 
their  functions  impaired. 

In  those  more  complicated  cases,  however,  where 
the  ptosis  seems  to  depend  on  a  primary  afiection  of 
the  nerve  or  nervous  centre,  we  may  have  to  exert  all 
our  intelligence  and  skill  both  in  referring  the  malady 
to  its  true  cause,  and  adapting  our  remedies  to  the 
special  requirements  of  the  case.    We  shall  do  well  to  S^^hihtic 
bear  in  mind  that  syphilis  in  its  various  phases  is  a  ^^^^^^^ 
iDrolific  source  of  disease,  both  in  the  sheaths  ot  the  forms. 
^  k2 
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nerves  and  in  the  brain  itself;  nor  must  we  forget  that 
this  form  of  ptosis  may  be  due  to  tumours,  to  limited 
apoplexy,  and  many  other  obscure  affections  to  which 
the  nervous  centres  are  liable. 

In  some  instances,  paralysis  of  the  levator  palpebrte 
is  developed  suddenly,  apparently  from  the  effects  of 
cold.  The  patient  has  probably  been  exposed  to  a 
bleak  wind,  or  slept  in  a  damp  bed,  and  the  next 
morning  on  rising,  finds  that  he  cannot  open  one  or 
other  of  his  eyelids.  Many  of  these  cases  recover, 
but  in  some  instances  progressive  atrophy  of  the 
optic  nerve  supervenes ;  and  it  is  more  than  probable 
that  the  disease,  though  attributed  to  cold  or  rheu- 
matism, has  been  in  progress  for  a  considerable  time, 
and  depends  either  upon  embolism  of  some  of  the 
smaller  vessels,  or  fatty  changes  in  the  central  axis  of 
the  nei've,  or  nervous  centre. 

In  the  earlier  stages  of  the  disease,  when  of  mala- 
rious origin,  we  mtist  not  neglect  the  use  of  drugs  ; 
and  we  may  reasonably  hope,  by  attacking  the  mala- 
rious diathesis  in  this  way,  to  stop  the  further  progress 
of  the  local  affection.  With  this  intention,  we  should 
try  the  effect  of  arsenic  combined  with  iron  and 
strychnine,  and  other  reputed  remedies  for  the  cure  of 
malaria. 

We  may  also  employ  counter-irritation  by  an  issue, 
or  blisters  to  the  temples,  as  well  as  admiuister  nervine 
tonics,  iodide  of  potassium,  and  so  forth,  according  to 
circumstances,  not  neglecting  due  attention  to  the 
condition  of  the  alimentary  canal  and  its  secretions. 

In  other  cases  of  ptosis,  depending  for  instance  on 
cerebral  disease,  the  wasted  muscle  may  be  best 
excited  by  means  of  Faradization. 

In  employing  electro-magnetism  for  the  relief  of 
ptosis,  the  positive  pole  may  be  applied  below  the  ear, 
and  a  small  piece  of  moist  sj^onge,  connected  with  the 
negative  pole,  over  the  skin  of  the  closed  eyelid.  The 
excitation  should  be  weak,  and  never  continued  for 
more  than  a  few  minutes  at  each  sitting.  If  this 
mode  of  treatment  is  likely  to  prove  beneficial,  the 
amendment  generally  becomes  apparent  very  speedily. 
Unfortunately,  this  form  of  paralysis  is  often  slow  in 
its  development,  and  being  attended  by  no  urgent 
symptoms,  the  patient  may  fail  to  apply  for  relief 
until  irreparable  damage  has  been  done  to  the  muscles. 
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Paralysis  of  the  Orbicularis  Palpebrarum  is  less  PAEALisia 
frequently  met  with  than  ptosis.    When  it  exists,  the  oalfcu- 
patient  may  be  able  to  open  the  affected  eyelid,  but  is  laeis. 
unable  to  close  it  completely ;  and  the  cornea,  being  ^^ev^^ts^ 
more  or  less  constantly  exposed  to  the  mfluence  of  the  ^^^^ 
air,  and  of  particles  of  dust  which  settle  upon  it,  and 
its  nutrition  being  at  the  same  time  impaired,  irri-  Cornea 
tation  and  ulceration  are  apt  to  occur.   The  orbicularis  • 
is  seldom  paralysed  alone ;  in  almost  all  cases  the 
other  muscles  of  the  same  side  of  the  face,  supplied  by 
the  seventh  nerve,  are  also  affected,  the  sensation  of 
the  part  remaining  perfect. 

The  most  common  causes  of  this  "  Bell  s  palsy,    as  Cold,  a 
it  is  called,  are  exposure  to  cold,  mental  emotions  of  "^"^  • 
various  kinds,  and  traumatic  lesions  of  the  nerve; 
under  any  of  these  circumstances  the  paralysis  occurs 
suddenly.    In  other  cases  the  affection' is  developed 
slowly,  and  then  usually  depends  on  some  lesion  of  the 
facial  nerve,  following  syphilitic  or  other  inflammation  Syphilis, 
of  its  sheath,  or  of  the  bony  walls  of  the  aqueductus 
Pallopii ;  or  it  may  be  due  to  otitis,  terminating  m 
necrosis  of  the  petrous  portion  of  the  temporal  bone. 

In  some  few  instances  the  disease  commences  m  the  Disease  of 
brain,  M.  Trousseau,  in  referring  to  such  cases,  re- 
marks, that  the  "orbicularis  palpebrarum  is  never 
paralysed  to  the  same  extent  in  lesions  of  the  hemi- 
spheres of  the  brain,  as  it  is  in  disease  of  the  tacial 
nerve  ;  hence,  if  a  hemiplegic  patient  is  asked  to  shut 
his  eyes,  he  does  it  completely  enough  to  hide  the 
globe  of  the  eye,  whilst  the  eyeball  remains  uncovered 
in  cases  of  paralysis  of  the  seventh  pair.  *  The  patho- 
loo-y  of  facial  paralysis,  however,  is  an  extensive 
suhiect,  and  I  can  only  glance  at  those  points  in  its 
history  which  have  a  direct  bearing  on  the  questions 

As  I  have  already  said,  the  orbicularis  is  often  m-  Ulceration 
volved  in  facial  palsy  :  consecutive  ulceration  ot  the  ^,ornea. 
cornea  is  very  apt  to  occur,  and  the  eye  may  thus  be 
destroyed ;  and  consequently  it  is  advisable  to  keep  the 
eve  closed  with  a  pad  and  bandage  until  the  orbicu- 
laris has  regained  its  power.  Troublesome  lachry- 
mation  is   present   from   an   early   stage  oi  the 

*  Bazire's  translatiou  of  Trousseau's  ''Clinical  Medicine," 
vol.  i.  p.  3. 


102 


DISEASES  OF  THE  EYELIDS. 


Lachryma- 
tion. 


Electricity 
Hii  aid  to 
prognosis. 


Treatment. 


BLBPHiEO- 
SPASMUS. 


1.  Clonic 
form. 

Nervous 
winking. 


2.  Tonic 
spasm. 


A  source  of 
danger, 


affection,  tlie  lower  lid  no  longer  forming  a  canal  for 
the  tears  ;  the  puncta,  moreover,  in  consequence  of  the 
paralysis  of  the  orbicularis,  cannot  assume  their  normal 
position,  but  drop  away  from  the  eyeball,  leaving  the 
tears  to  trickle  down  over  the  corner  of  the  eye.  Very 
many  cases  of  facial  paralysis  recover  of  themselves  ; 
perhaps  one  of  the  best  tests  we  possess  of  the  probable 
result  of  a  case,  is  to  ascertain  how  the  affected  muscle 
responds  to  the  electro-magnetic  current.  If  no  con- 
traction of  the  palsied  muscle  takes  place  on  being 
thus  stimulated,  it  is  almost  a  certain  sign  of  the  in- 
curable nature  of  the  disease. 

Although  idiopathic  facial  paralysis  generally  gets 
well  of  itself,  the  cure  may  be  sometimes  hastened  by 
counter-irritation,  and  exhibition  of  strychnine,  vera- 
trium,  and  the  use  of  Faradization.  In  instances  of  a 
syphilitic  or  apparently  malarious  origin,  while  em- 
ploying electricity  to  excite  the  muscle  into  action,  we 
should  never  fail  to  administer  iodide  of  potassium, 
quinine,  and  other  drugs,  which  appear  sometimes  to 
exorcise  a  direct  influence  on  these  affections. 

BLEriiAROsPASMUs,  or  spasmodic  closure  of  the  eye- 
lids, is  an  affection  of  the  orbicularis.  This  muscle  is 
especially  liable  to  spasmodic  disorders,  the  levator 
palpebra3  being  but  rarely  affected. 
_  In  certain  cases  of  spasm  of  the  eyelids,  the  contrac- 
tions are  of  a  clonic  kind,  so  that  the  patient  is  con- 
stantly winking ;  or  if  a  portion  only  of  the  muscle 
is  involved,  a  limited  twitching  is  produced.  This 
affection  is  most  common  among  weak  and  irritable 
subjects,  and,  though  unpleasant  enough,  is  generally 
of  no  great  moment,  being  readily  overcome  by  a  tonic 
plan  of  treatment,  and  the  use  of  a  stimulating  lini- 
ment. There  are  cases,  however,  in  which  such  clonic 
contractions  of  the  lids  become  a  permanent  disorder, 
and  these  are  more  troublesome  to  friends  than  to  the 
patient  himself,  who  becomes  unconscious  of,  or  indif- 
ferent, to  them. 

A  far  more  serious  form  of  blepharospasm  is  that  in 
which  the  contractions  are  of  a  tonic  kind,  and  either 
intermittent  or  continuous.  Even  when  intermittent 
the  disease  is  frequently  most  distressing,  and  attended 
with  absolute  clanger  to  the  patient ;  for  he  may  be 
seized  with  a  violent  spasm  of  the  lids  at  any  moment, 
entirely  destroying  his  sight  for  the  time ;  and  sup^ 
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posing  that  he  "happens  to  be  crossing  a  crowded  street 
at  this  particular  moment,  he  runs      risk  of  heing 
thrown  down  and  run  over.    Moreover,  the  affection  s  and  d«. 
iu  other  respects  a  most  painful  one,  interfering  as  it  abh.g. 
does  witli  work,  and  rendering  the  patient  unfit  tor  all 

useful  employment.  •  •4-.-, 

Oawses.- Blepharospasm  often  depends  upon  nuta- 
tion reflected  from  the  sensitive  to  the  motor  nerVe. 
M.  Wecker  describes  this  affection  under  three  heads, 
according  to  the  source  of  the  ii-r  tation  -Firstly,  the  Kefiected 
traumatic  ;  secondly,  that  depending  on  d^B^^^e  ^f 
cornea  or  conjunctiva;  and  thirdly,  upon  an  affection 
involving  all  the  branches  of  the  tacial  nerve. 
Tn  the  first  class  of  -ses,  the  spasm  is  gene^^^^^^^ 
determined  by  the  presence  of  a  foreign  body  on  tne  ^^^^^^^ 
cornea  or  conjunctiva,  the  irritation  of  the  branches  o 
Se  fifth  nerve,  which  is  thus  produced,  bemg  reflected 
through  the  seventh  or  motor  nerve  to  the  muscles  it 
supplfes     It  first  the  spasm  is  intermittent,  and  con- 
3  to  the  orbicularis  ;  but  eventually  it  becomes  con- 
tinuous, and  may  spread  to  all  the  muscles  of  he  a.^^^ 
especially  if  an  attempt  be  made  to  open  the  eyenas 
b??o  -ce.^  At  first,  perhaps,  one  eye  only  is  affected, 
Z+  the  other  may  subsequently  become  involved. 
"^In  the  secon"  Jlass  of  lses,jhe  Wepharospasm  may  2^  Pu.^^^^^^ 
be  caused  by  the  irritation  arising  fi'<>"X.  ^^^^J^^^^^j  viti.. 
iunctivitis,  or  an  ulcer  of  the  cornea.    Ihe  abnormal 
Sraction  thus  established,  may  persist  even  after 
Se  cause  of  it  is  removed.    To  this  class  we  must 
refer  the  spasmodic  closure  of  the  eyelids  in  so-called 

^XeT^rTSSudes  cases  of  ^^eur  ffl^^  3  Jeun. 

face  in  which  the  morbid  condition  of  the  Sft^  ^erve  ^ 
es5,ecially  its  supra-orbital  branch,  is  propagated  by 
reflex  action  to  the  seventh  pair,  causing  spasm  of  the 
oiwS.  Malaria,  rheumatism,  sudden  exposure  to 
r2  irAtation  of  the  nerve  by  bony  growths  m  its 
Tassa^e  tltugh  the  skull,  or  fLlty  digestion,  may  be 
Mentioned  as  some  of  the  most  common  causes  of  this 

%-.f^t£Scoursedepend^ 

nf  the  disease.   If  the  spasm  is  caused  by  the  presence 
ot  tne  aisuci&B.    xx  v       ^  nffendino-  particle  Kemove 

of  a  foreign  body  in  the  eye,  the  otienai  i    i  i^^^^^,,,,, 
must  be  removed  as  soon  as  possible  ;  and  so  wmi 
affections  of  the  conjunctiva,  we  must  endeavour  to 
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cure  the  local  disease.  Bi;t  in  tlie  third  class  of  cases, 
we  should  try  to  ascertain  which  of  the  branches  of  the 
fifth  nerve  is  principally  involved,  and,  as  a  guide  to 
its  discovery,  we  may  exert  pressure  at  different  points 
of  the  sui-face — for  example,  over  the  exit  of  the  supra- 
orbital nerve,  and  notice  if  it  influences  the  spasm  of 
the  lid ;  or,  again,  we  may  examine  in  the  same  way 
the  inferior  dental  nerve  at  the  dental  foramen.  If 
we  can  thus  discover  the  point  of  departure  of  the  irri- 
tation among  the  branches  of  the  fifth,  we  may  very 
probably,  by  division  of  the  nerve,  interrupt  the  chain 
of  nervous  actions  on  which  the  spasm  of  the  orbicu- 
laris depends.  It  may  be  necessary  to  divide  the  nerves 
on  both  sides  of  the  face ;  and  at  first  the  beneficial 
effect  of  the  operation  may  not  be  very  apparent,  but 
gradually  the  spasm  j^asses  off,  to  the  great  relief  of 
the  patient.  Unfortunately,  after  an  apparent  cure 
has  been  effected  in  this  way,  the  disease  will  sometimes 
return. 

Among  other  remedies  which  may  be  usefully  em- 
ployed for  the  rehef  of  blepharospasm,  are  electricity, 
the  continuous  current  being  used  ;  and  also  the  sub- 
cutaneous injection  of  morphia.  These  should  always 
be  tried  before  we  have  recourse  to  surgical  interfe- 
rence. The  injection  should  be  made,  in  the  first 
instance,  over  the  branches  of  the  supra-orbital  nerve. 

We  should  never  omit  to  make  a  careful  inspection 
of  the  teeth  in  this  form  of  disease ;  for  the  extraction 
of  a  carious  tooth  may  remove  the  blepharospasm. 
1  n  like  manner,  the  cicatricial  tissue  of  a  wound,  in- 
volving  branches  of  the  fifth  nerve,  may  have  to  be 
dissected  out  to  reheve  the  irritation  it  occasions  in 
the  sentient  fibres.  In  fact,  careful  consideration,  and 
a  judicious  adaptation  of  remedies  will  be  called  for, 
to  enable  us  to  comprehend  and  successfully  meet  the 
various  forms  of  this  very  troublesome  complaint. 


ElTTEOFItlM. 


1.  Spaa- 
modic. 


MALPOSITIOIJS  OP  THE  EYELIDS  AKD  EYELASHES. 

Entkopium,  or  an  incurving  of  the  margin  of  the 
eyelids,  may  be  partial  or  complete,  and  may  be  con- 
veniently divided  into  two  classes— the  spasmodic  and 
permanent.  ' 

The  first  is  seldom  met  with  except  amono-st  old 
people,  whose  skm  has  become  lax  and  wrinkled.  We 
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occasionally  see  cases  of  the  kind  resnltmg  from  the 
application  of  a  compress  and  bandage,  as  after  the 
operation  of  extraction  of  the  lens.  n  „  ^    , , 

The  lower  lid  is  generally  affected  m  instances  of  Confined  to 
spasmodic  entropium  :  its  ciUary  margm,  bemg  curved 
inwards  on  itself ,  carries  the  cilia  with  it,  so  that  the 
latter  cannot  be  seen  unless  the  skm  of  the  lid  be 
retracted,  when  the  ciha  assume  their  normal  position ; 
the  irregular  contraction,  however,  of  the  fibres  ot  the 
orbicularis  soon  causes  the  margin  of  the  eyelid  to  be- 
come  again  incurved.  There  is  not  only  a  lax  condition  Condition 
of  the  cutis  in  these  cases,  but  the  outer  fibres  of  the 
orbicularis  lose  their  contractile  power;  whereas  those 
near  the  margin  of  the  lid,  acting  with  unusual  force, 
turn  the  cilia  inwards  in  the  way  described  The  eye- 
lashes  being  thus  brought  into  contact  with  the  cornea  Imtatxon 
cause  such  an  amount  of  imtation,  that  pathological 
chancres  gradually  take  place  in  its  fibrous  structure, 
which  end  in  vascular  opacity,  or,  it  may  be,  destructive 

ulceration  of  the  cornea.  _  •      r       t>  « 

Treatment-Should  the  entropium  have  arisen  from  E«nove^_ 
mechanical  causes,  as,  for  instance  after  the  extraction 
of  a  cataract  from  the  pressure  of  a  bandage  over  the 
evelids  it  is  only  necessary  to  remove  the  cause,_and 
after  a  time  the  orbicularis  will  regain  its  functions 
and  the  lid  be  restored  to  its  normal  state.  1  his  result 
may  be  hastened  by  first  retractmg  the  hd,  and  then 
TppW  a  layer  of  collodion,       \stnp  of  pte 
along  its  cutaneous  surface,  so  as  to  keep  the  hd  m  its  ^1^^,,^ 
natural  position.  ,    .      ^        , . 

In  the  more  inveterate  cases,  whether  depending  on 
mechanical  or  other  causes  it  will  be  necessary  to  ex-  Exc.se^a^^ 
cise  an  elliptical  portion  of  the  skin  and  subcutaneous  P^,. 
t  ssues,  parallel  to  the  free  margin  of ,  the  lid  ;  when 
theTont?actionof  the  tissues  as  t^ey  cicatrize  wm,  by 
shortening  the  external  covering  of  the  lid,  retain  the 
ciliarv  border  in  its  normal  position.  ^ 

One  would  suppose,  from  the  numerous  proceedmgs  Operation, 
propounded,  that  this  was  a  dilficult  operation,  whereas 
Nothing  can  be  more  simple  ^  pair  of  entropium 
forceps  should  be  used  to  pmch  up  a  fold  of  the  skin^ 
running  parallel  to  the  cihary  margm  of  the  lid,  which 
mav  then  be  excised  with  curved  scissors  {vide  iig.  i^j. 
The  amount  of  skin  to  be  removed  will  depend  upon 
the  extent  of  the  entropium,  and  may  be  judged  ot  by 
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noiicing  if  the  fold  seized  between  the  blades  of  the 
forceps"is  sufficient  to  restore  the  cilia  to  their  normal 

iwsition.     Care  must 


be 


Fig.  12. 


taken  to  avoid  wounding 
the  puncta ;  in  fact,  it  is 
seldom   advisable  to  re- 
move the  skin  towards  the 
inner  angle  of  the  eye ;  for 
although  the  punctum  may 
not  be  wounded,  it  may  be 
everted  by  the  contraction 
of   the  cicatrix,  and  will 
thus  inconvenience  the  pa- 
tient, the  tears  not  being 
able  to  escape  through  the  puncta,  and  a  watery  eye 
results.    This  accident  may  bo  avoided  by  preserving 
the  skin  in  the  situation  indicated.  _  • 

Permanent  entropium  differs  from  the  spasmodic 
form,  in  that  the  incurving  of  the  lids  depends  upon 
changes  in  their  structure,  very  often  caused  by 
granular  conjunctivitis.  It  may  also  occur,  among 
old  people,  from  the  eyeball  sinking  into  the  socket ; 
the  palpebral  border  of  the  orbicularis  is  then  very  apt 
to  become  inverted.  The  upper  and  lower  lids  are 
equally  subject  to  this  form  of  malposition,  and  one  or 
both  eyes  may  be  affected. 

As  I  have  above  remarked,  in  the  majority  of  cases, 
permanent  entropium  results  from  the  effects  of  gra- 
nular conjunctivitis,  which  leads  to  the  formation  of 
cicatrices  of  the  mucous  and  submucous  tissues  ;  these 
cicatrices  in  contracting,  shorten  the  tarsal  cartilage 
from  side  to  side,  as  well  as  from  above  downwards,  so 
that  the  ciliary  margin  of  the  affected  lid  is  turned 
inwards,  in  consequence  of  the  increase  in  the  natural 
curvature  of  the  cartilage.  The  lid  affected  in  this  way 
thus  becomes  shortened  from  side  to  side,  and  its 
mucous  membrane  is  generally  much  hypertrophied ; 
it  is  evidently  impossible,  in  the  presence  of  so  much 
structural  change,  to  restore  the  cilia  to  their  normal 
position  by  retracting  the  skin  of  the  lid,  as  in  the 
spasmodic  foiTn  of  entropium. 

In  permanent  entropium  the  eyelashes  are  often 
destroyed,  a  few  irregular  and  distorted  cilia  alone 
remaining.  _  These  stumps,  however,  by  constantly 
rubbing  against  the  surface  of  the  cornea  each,  time  the 
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eve  is  opened  or  closed,  produce  stich  an  amount  of 
irritation,  that  the  transparency  of  the  cornea  is  gra- 
dually lost,  and  the  sight  for  all  practical  purposes 

*^^Occas^nally  we  meet  with  inversion  of  the  free 
marghis  ofth'e  eyelids,  following  the  che--al  action  En^^^^^^^^ 
of  liSie  or  some  such  material  falling  mto  the  eye,  and 
which  has  caused  sloughing  of  the  conjunctiva,  the 
formation  of  a  cicatrix,  and  consequently  entropmm 

The  Trecdment  of  Permanent  Entropviim  consists  m  Treatment. 
either  removing  the  ciha  together  with  their  hulbs  so  Eemove 
as  to  prevent  their  rubbiug  against  the  cornea  for  the  -erttbe^ 
future,  or  else  excising  a  portion  of  the  skin,  and  groov- 
ing the  tarsal  cartilage,  so  as  to  restore  the  margm  of 
the  lid  to  its  normal  position*      ,   .    ^         •        ^  ^  ^  ■  ■  p 
The  excision  of  the  ciha  and  their  bulbs    /o  l^e  f  ™  of 
mana-ed  as  follows  :-A  pair  of  Desmarres  _  forceps 
Sua  been  applied  to  the  lid,  an  incision  is  made 
through  the  sMu  and  subcutaneous  tissues,  down  to 
the  tarsal  cartilage,  parallel  to,  and  about  one-eighth 
of  an  nch  f  rom  the  iargin  of  the  lid.    The  extremities 
of  this  cut  are  to  be  carried  down  to  the  ^ee  edge  of 
the  lid  and  the  small  flap  of  skin,  enclosed  withm  the 
iuci  Is  thus  made,  is  il  be  dissected  away  from  the 
taS  cartilao-e,  together  with  the  subcutaneous  tissue 
anc  bulbs  of  the  cdia.    The  wound  must  ^^^^^^^ 
cleaned  and  examined  for  any  remaining  bulbs  of  the 
c  lTa?  which  should  be  removed.    Cold-water  dressing 
,v,nJ+TiPn  bp  anr^lied  till  the  wound  has  healed. 
"S^t'fs^ot  t^£ght  advisable  to  destroy  the  c^^^^^^^^^^  Ope-n 
following  operation  may  be  resorted  to  :_I)esmaries  g 
forcens  havinc  been  adjusted  to  the  hd,  an  incision  is  o»ha. 

made  throiigh  the  skin  and  subcutaneous  tissues, 
l^wn^the  tarsal  cartilage,  parallel  to  and  about  the 
siith  of  an  inch  from  its  ciHary  border,  taking  care  to 

*  In  considering  the  operative  f  o-^^^^ings  advo^^^^^^^ 
cure  of  chronic  entropium  and  ectropium^^^^^^^ 

Scupy  moJe  space  than  could  be  spaix^d  i^/,        ur  Opt 
kind     The  reader  may  consult  on  the  subject  "  Arch,  f^r  Uph• 
x  Y"p.  221  ;  and  the  third  volume  of  the  OpMmc^v^ 
^  299  where  A.  von  Grafe's  method  of  operating  in  these  cases 
Fs  desci7bed,  and,  like  all  the  handiwork  of  that  eminent  oculist, 
doubtless  demands  our  attention. 
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keep_  clear  of  the  bulbs  of  the  eyelashes.  A  second 
incision  is  to  be  made  of  the  same  depth  parallel  to  the 
first,  and  about  a  quarter  of  an  inch  from  it,  and  join- 
ing it  at  either  extremity.  These  incisions  are  then  to 
be  deepened,  but  cutting  obliquely  downwards  into  the 
tarsal  cartilage,  so  as  to  form  a  groove  in  its  substance, 
and  the  skiu,  subcutaneous  tissue,  and  cartilage,  con- 
tained within  the  above  incisions,  are  to  be  dissected 
away.  The  object  of  this  operation  is,  in  fact,  to  cut 
an  elongated,  wedge-shaped  piece  out  of  the  skin  and 
tarsal  cartilage,  so  that  when  the  edges  of  the  wound 
have  imited,  the  incurved  palpebral  margin  of  the  lid 
will  be  everted,  and  resume  its  normal  position.  In 
this  operation  care  must  be  taken  not  to  wound  the 
puncta,  or  cause  them  to  become  everted  by  removing 
the  integument  about  them.* 

As  entropium  is  frequently  compHcated  and  aug- 
mented hj  a  shortening  of  the  tarsal  cartilage  from 
side  to  side,  it  necessarily  follows  that  the  longitudinal 
diameter  of  the  palpebral  fissure  becomes  lessened  in 
these  cases ;  hence,  as  I  shall  further  explain  when 
describing  the  mode  of  treating  vascular  opacities  of 
the  cornea,  it  is  often  necessary  to  elongate  the  con- 
tracted fissure,  by  slitting  up  the  outer  commissure 
ot  the  eye,  as  far  as  the  orbital  process  of  the  malar 
bone,  and  keeping  the  lips  of  the  wound  apart,  until 
their  edges  have  cicatrized ;  there  will  then  be  no  fear 
ot  their  again  uniting,  and  the  palpebral  fissure  will 
remain  permanently  elongated. 

The  following  is  the  method  of  proceeding After 
dividing  the  external  commissure,  the  edges  of  the 
wound  must  be  tied  the  upper  to  a  fold  of  the  integu- 
ment of  the  forehead,  and  the  lower  to  the  cheek,  so  as 
to  keep  the  hps  of  the  incision  apart,  convertino-,  in 
tact,  the  primary  horizontal  wound  into  a  vertical 
one.  This  is  represented  in  Fig.  13,  where  sutures 
are  supposed  to  be  passed  through  the  thickness  of 
the  hd  at  the  extremity  of  the  cut,  and  tied  to  folds  of 
skm  as  above  directed.  So  long  as  these  sutures  can 
be  retained,  the  edges  of  the  incision  evidently  cannot 
unite  ;  m  practice,  however,  we  find  it  very  difficult  to 
get  our  patients  to  submit  to  this  treatment ;  the  pain 

*  Streatfeild,  "OnGroovinp' tlio  Fibro-C'irtilno-o  " /n  7*7  i  • 
Hospital  Reports,  vol.  i.  p.  123.  Cartilage,  Ophthalmic 
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and  inconvenience  they  endure  is  very  great,  and 
though,  undoubtedly,  the  proceeding  is  most  beneficial 
if  it  can  be  carried  out,  still  it  p     i  q 

is  desirable  that  some  simpler  ^ 
means  should  be  devised  for  at-  . 
tainiug   the  same  end.     This  I  ||/ 


and  orbicularis  muscle  with  a     ^  f 
pair  of  forceps,  and  then  passes 

several  ligatures  through  the  base  of  the  fold,  allowing 
them  to  ulcerate  their  way  out  through  the  skin  ;  the 
cicatrices  thus  formed  produce  permanent  eversion  of 
the  incurved  lid.  In  passing  the  ligatures  through  the 
fold  of  skin,  the  point  of  the  needle  is  to  be  entered 
close  to  the  external  surface  of  the  tarsal  cartilage, 
and  its  point  brought  out  at  the  edge  of  the  lid ;  the 
lio-ature  is  to  be  firmly  tied,  and  allowed  to  suppurate 
Gilt,  which  it  generally  does  in  six  or  eight  days. 
Water-dressing  may  be  apphed  subsequent  to  the 
operation. 

EcTKOPiuM,  OR  Eversion  of  the  Eyelids,  may  be  Eotho- 
divided  into  three  classes.  1st.  Temporary  eversion 
of  the  lids,  depending  usually  on  purulent  conjuncti-  ^Sea. 
vitis.  2nd.  Ectropium  arising  from  hypertrophy _  of 
the  conjunctiva.  3rd.  Ectropium  from  the  contraction 
of  a  cicatrix,  the  skin  of  the  Hcl  having  been  destroyed 
either  by  an  injury,  or  from  disease. 

1,  The  first  form  of  ectropium  generally  arises  under  i.  Tempo- 
the' following  circumstances: — In  cases  of  purulent 
conjunctivitis,  the  mucous  membrane  may  be  so  much  From  eon- 
swollen  that  the  free  margin  of  the  lid  is  forced  away  j«°ctmti8. 
from  the  eye,  to  such  an  extent  as  to  become  doubled 
back  upon  itself,  in  precisely  the  same  way  as  if  we 
had  everted  it  for  the  pui-pose  of  examining  the  pal- 
pebral conjunctiva.    Under  these  circumstances  the 
fibres  of  the  orbiciilaris,  at  the  line  of  eversion  of  the 


may  be  very  imperfectly  accom- 
plished by  slitting  up  the  com- 
missure, and  then  uniting  the 
conjunctival  and  cutaneous 
edges  of  the  wound  by  means 
of  several  sutures. 


Pagenstecher,  after  dividing 
the  external  commissure,  takes 
tip  a  horizontal  fold  of  skin 


Pagenste- 

cher's 

method. 
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lid,  form  a  consti'icting  band,  which,  by  pressing  on 
the  vessels,  impedes  the  circulation  of  blood  through 
them,  and  the  everted  conjunctiva  may  in  conse- 
quence sloiigh  a\va3s  irreparable  injury  being  done  to 
the  eye.  Among  young  children  suffering  from  pui-u- 
lent  conjunctivitis,  this  form  of  ectropium  is  especially 
likely  to  occur,  the  lids  having  been  everted,  perhaps 
in  dropping  some  lotion  into  the  eye,  and  no  trouble 
taken  to  restore  them  at  once  to  their  natural  position  . 

The  Treatment  of  this  form  of  eversion  of  the  lids, 
consists  in  scarifying  the  swollen  and  everted  con- 
junctiva, so  as  to  empty  its  vessels  of  blood,  after 
which  a  Uttle  gentle  pressure  on  the  swollen  lid  will 
reduce  the  cedema  of  the  x:iart,  and  the  lid  may  then 
generally  be  returned  to  its  natural  position  with  ease, 
but  in  some  cases  may  have  to  be  retained  there 
with  a  pad  and  bandage  applied  over  the  eye  for 
twenty-four  hours.  The  dressing  should  be  removed 
from  time  to  time,  to  enable  us  to  clean  the  eye,  and 
apply  the  necessary  remedies  for  the  cure  of  the  con- 
junctivitis. 

2.  The  second  form  of  ectropium,  arising  from  hy- 
pertrophy of  the  conjunctiva,  is  often  thus  produced  : — 
Among  aged  people  the  skin  of  the  lids  becomes  lax, 
and  the  puncta  no  longer  fit  closely  against  the  globe, 
and  the  tears  are  retained  in  contact  with  the  e3'^e. 
The  lacus  lachrymalis  being  thus  always  fiill  of  tears, 
considerable  irritation  of  the  mucous  membrane  is' 
excited,  and  chronic  inflammation  and  hypertrophy 
of  the  conjunctiva  are  ultimately  induced  ;  the  thick- 
ened mucous  membrane  then  forces  the  lids  away 
from_  the  eye,  and  ectropium  results.  The  eversion  of 
the  lid  is  usually  augmented  under  these  circumstances 
by  inflammation  and  ulceration  of  the  skin  at  the 
inner  angle  of  the  eye,  caused  by  the  irritation  of  the 
tears  constantly  flowing  over  it,  and  the  efforts  of  the 
patient  to  keep  the  part  dry. 

Another  cause  of  this  form  of  ectropium — brought 
about,  however,  in  precisely  the  same  way — is  a  partial 
paralysis  of  the  fibres  of  the  orbicularis  muscle  •  the 
lower  lid  droops  away  from  the  eye,  the  puncta  are 
everted,  and  hypertrophy  of  the  conjunctiva  and 
ectropium  follow. 

Eversion  of  the  lid  occasioned  by  chronic  irritation 
and  thickenu)g  of  the  mucous  membrane,  whether 
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arising  from  tlie  causes  now  mentioned  or  any  otlier — 
as,  for  instance,  tinea  ciliaris— in  course  of  time  not 
only  induces  a  permanent  eversion  of  tlie  tarsal  carti-  Changes  in 
lao-e,  but  also  a  lengthening  of  the  Hd  from  side  to  jj^g^^^"^- 
side.    The  exposed  mucous  membrane  becomes  con- 
verted into  a  thickened  reddish  mass,  assuming  very 
much  the  characters  of  the  skin.    The  disease  is, 
therefore,  not   only  very  unsightly,  but   since  the 
patient  is  unable  to  close  his  eye,  dust  and  dirt  get 
lodged  on  the  cornea,  and  these,  together  with  the  and  cornea, 
contact  of  the  air,  produce  vascular  opacity,  and  it 
may  be  destructive  ulceration  in  the  cornea,  or  even 
changes  in  the  deeper  structures  of  the  eye. 

Treatment. — In  the  first  instance,  in  slight  cases,  Treatment. 
we  may  try  the  effects  of  the  red  precipitate  ointment,  Ung.  hyd. 
applied  over  the  ectropium  and  along  the  margin  of 
the  lids,  twice  a  day.    If  this  does  not  succeed,  the 
ectropium  should  be  still  further  everted  by  traction  on 
the  neighbouring  skin,  and  the  conjunctiva  havmg 
been  dried,  a  glass  rod,  wetted  with  nitric  acid,  should  Nitnc  acid, 
be  drawn  over  the  surface  of  the  mucous  membrane, 
parallel  to  and  about  the  eighth  of  an  inch  distant 
from  the  margin  of  the  lid.    Immediately^  after  this 
application,  a  stream  of  water  must  be  syringed  over  How  to 
the  part,  so  as  to  wash  away  the  excess  of  nitric  acid  »PPiy  it- 
remaining  on  the  conjunctiva;  and  a  little  sweet  oil 
having  been  smeared  over  the  surface,  the  lid  is  to  be 
kept  cliref ully  closed  with  a  pad  and  bandage.  _  It  will 
.T-enerally  be  necessary  to  repeat  this  application_  once 
a  week  for  a  month,  before  the  desired  result  will  be 
attained.     The  conjunctiva  seldom  sloughs,  as  we 
mio-ht  suppose  it  would  do,  after  the  application  of 
the  acid,  but  a  sufficient  amount  of  contraction  gra- 
dually takes  place  in  the  hypertrophied  tissues  to 
overcome  the  ectropium,  and  restore  the  lid  to  its 
normal  position.    It  may  not  happen,  however,  that 
even  then  the  lid  fits  accurately  enough  against  the 
eyeball  to   allow  the  lachrymal   secretion  to  pass 
through  the  punctum  ;  and  it  may  therefore  be  neces- 
sary subsequently  to  slit  open  the  canaliculus,  as  Slitting  the 
described  in  the  next  chapter.    In  place  of  nitnc  acid, 
any  other  escharotic,  as,  for  instance,  nitrate  of  silver, 

may  be  employed.  .  -i       i  •+ 

In  old  standing  cases,  caiistics  often  tail,  anci  it  . 
then  becomes  necessary  to  excise  an  elliptical  portion 
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of  the  everted  conjunctiva,  extending  along  the  breadtli 
of  the  lid,  and  parallel  to  its  ciliary  margin.  The 
amount  of  conjunctiva  to  be  removed  will  depend 
upon  the  extent  of  the  displacement ;  in  fact,  we  must 
excise  a  fold  of  the  mucous  membrane  in  ectropium, 
in  precisely  the  same  manner  as  we  remove  a  portion 
of  skin  in  certain  cases  of  entropium ;  all  that  is 
required  is,  when  the  wound  heals  and  contracts,  that 
the  everted  lid  shall  be  drawn  back  into  apposition 
with  the  eyeball.  After  the  operation,  the  eye  must 
be  closed  with  a  pad  and  bandage. 

I  have  already  observed  that,  in  old  standing  cases 
of  ectropium,  the  tarsal  cartilage  is  apt  to  become 
elongated  from  side  to  side.  In  this  condition  of  the 
parts,  it  would  be  useless  simply  to  excise  a  portion  of 
the  conjunctiva;  to  correct  this  malposition  one  of 
the  following  operations  may  be  resorted  to  : — 

In  old  cases  accompanied  by  hypertrophy  of  the 
long-exposed  conjunctiva,  we  excise  with  a  bistoury, 
or  strong  scissors,  an  elliptical  piece  of  the  conjunctiva, 
proiwrtionate  to  the  degree  of  hypertrophy  of  the 
mucous  membrane,  parallel  to  the  inferior  (become 
supeidor)  margin  of  the  tarsal  cartilage,  and  one  line 
distant  from  it.  We  pass  three  strong  waxed  ligatures 
through  the  lips  of  the  resulting  wound,  using  a 
curved  needle  with  a  large  eye;  both  ends  of  each 

thread  are  then  passed  to- 
FiG.  14.  gether  throiTgh  the  eye  of 

its  needle,  and  the  needle 
is  guided  along  the  nail 
of  the  left  index  finger,  be- 
tween the  eyeball  and  the 
eyelid,  made  to  penetrate 
the  conjunctiva  at  its  angle 
of  reflection  from  the  globe, 
and  brought  out  as  high 
up  as  possible  through  the 
skin.  The  two  ends  of  each 
ligature  are  then  crossed  over  a  bit  of  plaster,  and 
tied  close  under  the  arch  of  the  orbit,  as  shown  in  the 
annexed  figure.  Chloroform  should  be  given  in  this 
operation.  Cold  compresses  must  subsequently  be 
employed  to  keep  down  the  inflammation,  and  the 
ligatures  removed  at  the  end  of  three  days.* 


Ophthalmic  Hevieiv,  vol.  Hi.  p.  113. 
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In  ectropion  of  the  lower  lid,  cansed  hy  elongation 
of  its  free  border,  and  also  of  the  tarsal  cartilage,  the 
lid  must  be  rendered  tense  in  a  horizontal  direction, 
and  at  the  same  time  lifted  up,  if  we  hope  to  make  it 
fit  the  eyeball  again.  The  simple  narrowing  of  the 
palpebral  fissure  is  almost  always  insufficient.* 

If  the  ectropion  be  accompanied  by  no  very  great 
shortening  of  the  integument,  and  if  the  margin  of  the 
lid  is  in  other  respects  normal,  the  excision  of  a  trian-  Excision  of 
gular  flap,  from  the  outer  portion  of  the  lid,  and  closing  outer  angle 
the  wound  by  sutures,  is  generally  sufficient.  For  this  of  eye. 
purpose  the  edges  of  the  lids  in  the  outer  commissure 
are  slit  up  with  a  scalpel.  Then  a  triangular  flap  of 
integument  is  dissected  away,  as  shown  in  Fig,  15 ; 
and  the  edges  of  the  wound  are  united  by  suture,  and 
a  protective  bandage  applied  until  adhesion  has  oc- 
curred. In  order  to  lessen  the  stretching,  it  is  well, 
before  closing  the  wound,  to  separate  the  inner  edge  of 
the  skin  from  the  tissue  beneath  for  a  little  distance, 
particularly  if  the  subcutaneous  tissue  is  somewhat 
thickened  from  previous  irritation.  It  is  also  advis- 
able to  diminish  the  tension  of  the  parts  by  keeping 
them  drawn  together  by  strips  of  plaster. 

If  we  wish  to  secure  great  elevation  of  the  lid  and 
of  the  commissure,  we  should  close  the  lids,  bring  the 
lower  one  into  a  normal  position,  then  the  border  is 
put  slightly  on  the  stretch  in  a  horizontal  direction. 
We  should  then  mark  with  ink  the  two  points  of  both 
the  edges  of  the  lids,  where  both  lid-margins  fit  each 
other,  when  they  are  in  a  normal  position,  and  there 
is  a  slight  amount  of  tension  of  the  lower  lid  outwards. 
Then,  the  lids  being  kept  in  the  position  described,  the 
integument  over  the  outer  commissure  is  lifted  up  in 
a  honzontal  fold,  and  as  much  of  the  integument  of 
the  lower  Kd  very  gradually  fastened  between  the 
fingers  as  is  necessary  to  bring  the  lid  into  its  normal 
position,  and  to  elevate  the  outer  commissure  to  the 
level  of  the  inner  angle.  When  the  breadth  of  this 
horizontal  fold  of  integument  is  also  indicated  by  two 
lines  parallel  to  the  margin  of  the  lid,  we  excise  the 


*  "  Treatise  on  the  Diseases  of  the  Eye."  By  Carl  Stellwag 
von  Carion,  translated  by  0.  E,  Hackley  and  D.  B.  St.  Johu 
Eoosa,  p.  402  ;  London,  E.  Hardwicke,  1868. 
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operation. 


Fig.  15. 


\  1 1 


portion  of  the  integument  wifhin  the  descriLed  Loun- 
daries. 

While  one  assistant  holds  the  head  of  the  patient, 
and  another  restrains  the  bleeding,  the  operator  {see 
Fig.  15)  pushes  a  small  horn-spatula  under  the  outer 

commissure,  lifts 
it  up  from  the 
globe,  and  splits 
it  into  two  layers, 
first  thrusting  in 
a  broad,  lance - 
shaped  knife  im- 
mediately in  front 
of  the  fascia  tar- 
so-orbitalis,  and 
then  enlarging 
the  wound  with 
a  scalpel  on  both 
lids,  up  to  the 
verticalboundary 
lines  a  and  h. 

When  this  in- 
tra -  m  arginal 
splitting  is  done 
Kiifficiently,  the 
lower  and  then  the  upper  margin  of  the  lid  are  pared 
in  a  direction  inward  from  the  vertical  boundary  line, 

for  about  one- 
1^*-  half  to  three- 

quarters  of  a 
line,  by  a  hori- 
zontal incision. 
The  whole 
breadth  of  this 
incision  falls  be- 
hind the  lashes, 
{See  Fig.  16.) 

The  horizon- 
tal incision  is  to 
be  made  at  a 
greater  or  less 
distance  from 

the  edge  of  the  hd,  according  as  the  outer  commissure 
is  to  be  more  or  less  elevated ;  but  it  should  always 
be  so  made  that  the  two  run  together  at  an  acute 
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augle.  Tlie  integument  is  dissected  up,  and  the 
wound  closed  by  three  or  four  sutures.  The  first 
suture  is  placed  close  to  the  vertical  boundary  line. 
(Fig.  15*.) 

In  order  to  lessen  the  tension,  strips  of  adhesive  Subsequent 
plaster  as  well  as  the  protective  bandage,  may  be  used,  treaticent. 
These  are  fastened  on  the  cheeks  and  forehead,  draw- 
ing up  the  integument  lying  between  them. 

When  there  is  a  very  great  diiference  in  the  length 
of  the  edges  of  the  lids,  the  result  of  the  operation  is 
endangered  by  the  bulging  forward  of  a  large  fold  of 
the  cartilage  and  the  fascia  under  the  suture.  It  is, 
therefore,  advisable,  after  the  separation  of  a  circum- 
scribed flap,  to  cut  out  a  piece  of  the  cartilage 
next  to  the  outer  commissure,  whose  base  is  about 
the  same  size  as  the  difference  in  the  length  of  the 
edges  of  the  lids.  The  edges  of  the  incision  in  the 
cartilage  and  the  fascia  should  then  be  included  in  the 
suture. 

3.  Ectropiura,  arising  from  the  contraction  of  a  3.  Ectro- 
cicatrix  of  the  skin,  is  often  a  most  troublesome  defor-  cicatrices" 
mity  to  overcome.    It  matters  not  if  the  cicatrix  has 
been  formed  by  a  wound  or  a  burn,  if  it  involves  the 
skin  of  the  lid  it  is  almost  sure  to  be  followed  by  ectro- 
pium  and  its  consequences.    The  treatment  to  be  j^ur- 
sued  in  these  cases  consists  in  freeing  the  lid  from  the  Set  free 
contracting  bands  of  the  cicatrix ;  it  is  ev'dent  that 
simply  excising  a  portion  of  the  conjunctiva  will  not 
effect  this  object. 

In  slight  cases  it  may  only  be  necessary  to  make  an  Operation 
incision  through  the  integument,  parallel  to  the  ciliary  "^ges^''* 
margin  of  the  lid,  and  of  such  an  extent  as  will  enable 
us,  by  dissecting  the  subcutaneoiis  tissue  from  the 
cartilage,  to  separate  it  from  the  adhering  cicatrix. 
The  lid,  being  freed  in  this  way  from  the  cicatricial 
tissue,  may  be  closed,  and  should  be  kept  in  this  con- 
strained position  by  passing  a  suture  through  its 
edge,  and  tying  it  down  to  a  fold  of  the  skin  of 
the  cheek,  or  forehead,  according  as  the  Tipper  or 
lower  lid  has  been  operated  on ;  or  in  some  cases,  a 
well-applied  pad  and  bandage  will  answer  the  same 
purpose. 

In  more  severe  cases,  the  operation  recommended  by  in  severer 
Mr.  Wharton  Jones  should  be  resorted  to.    iSuppos-  f^ses. 
ing  the  upper  lid  to  be  everted  and  bound  down  to  the 
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supra-orbital  ridge,  Mr.  Jones  directs*  that  two  con- 
verging  incisions  should  be  made  through  the  skin, 
from  over  the  angles  of  the  eye  upwards  to  a  point 
where  they  meet  {vide  Fig.  16),  somewhat  more  than 
an  inch  from  the  adherent  cihary  margin  of  the  eye- 
lid. By  pressing  down  the  triangular  flap  thus  made, 
and  cutting  all  opposing  bridles  of  cellular  tissue,  but 
without  separatuig  the  Hap  from  the  subjacent  parts, 
we  shall  be  able  to  bring  down  the  eyelid  nearly  into 
its  natural  situation,  by  the  mere  stretching  of  the 
subjacent  cellular  tissue.  A  piece  of  the  everted  con- 
junctiva should  be  snipped  off.  The  edges  of  the  gap 
left  by  drawing  down  the  flap  are  now  to  be  brought 
together  by  sutures,  and  the  eyehd  retained  in  its 
proper  place  by  plasters,  and  a  compress  and  bandage. 
Fig.  16  represents  this  operation  for  the  lower  hd. 

Fig.  16. 


Dissection 
of  cicatrix. 


Other  surgeons  recommend  that  the  cicatrix  should 
be  separated  from  the  lid,  and  a  piece  of  healthy  in- 
tegument, from  the  check  or  forehead,  transplanted 
into  its  place.  Of  the  operation  proposed,  that  known 
as  Dieffenbach's  is  generally  to  be  preferred,  though  it 
is  almost  impossible  to  lay  down  any  rules  strictly  ap- 
plicable to  all  instances  ;  each  case  requiring  some 
special  modification,  which  the  skill  and  ingenuity  of 
the  surgeon  must  supply  at  the  time  of  the  operation. 

Dieff'enbach's  operation  is  performed  as  follows  : — 
The  cicatrix  is  first  to  be  dissected  away,  so  as  to  leave 
a  triangular  wound  having  its  base  towards  the  margin 


*  "  Oplithalmic  Medicine  and  Surgery,"  by  T.  Wharton  Jones, 
third  edition,  p.  629. 
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of  the  lid,  tlie  line  of  tlie  ciliary  border  of  the  lid  and 
tarsal  cartilage  being,  if  possible,  preserveJ.  But  if 
these  have  been  destroyed,  the  conjunctiva  alone  re- 
maining, it  is  to  be  dissected  out  and  laid  over  the 
eyeball.  The  surgeon  then  makes  an  incision  {see 
Fig.  17),  thi-ough  the  sound  skin  and  subcutaneous  Trans- 
tissues,  extending  from  one  or  other  of  the  angles  of 
the  base  of  the  triangular  wouud  already  made,  accord- 
ing to  the  situation  of  the  cicatrix.  From  the  outer 
extremity  of  this  incision,  a  second  one  is  to  be  carried 
parallel  to  the  edge  of  the  triangular  wound ;  the  en- 
closed flap  is  then  to  be  dissected  from  ofi"  the  subcu- 
taneous tissue,  and  being  transposed,  is  to  be  fitted 
into  the  gap  left  by  the  cicatrix ;  the  margin  of  the 
transplanted  skin  is  then  to  be  cai-efully  united  to  the 
edges  of  this  wound  by  fine  sutures.    VVater  dressincr  Sutures 


Fig.  17. 


and 
dressing. 


should  be  subsequently  applied,  and  the  part  kept 

at  rest.    The  flap  may  be  formed,  half  from  one  side 

of  the  cicatrix,  and  half  from  the  other  side,  but  under 

any  circumstances  it  must  be  considerably  larger  than 

the  gap  it  is  intended  to  fill ;  in  fact,  one  is  hardly  Precaution. 

likely  to  err  in  making  too  large  a  flap,  but  mistakes 

are  often  made  in  transplanting  too  small  a  portion  of 

skin. 

As  I  have  before  remarked,  I  can  do  no  more  than 
indicate  the  principles  upon  which  these  operations 
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depend;  their  details  mtist  vary  witli  the  particuhir 
circumstances  of  individual  cases. 

Ectropium  may  be  induced  by  the  contraction  of  a 
fistulous  opening,  or  rather,  from  the  tissue  around 
the  opening  contracting,  and  becoming  adherent  to 
the  orbital  wall.  But  a  fistula  seldom  occurs  in  this 
situation  unless  as  a  sequence  of  disease  of  the  bone, 
and  I  need  hardly  remark,  that  it  is  useless  attempting 
to  cure  the  ectropium  under  these  circumstances,  until 
the  diseased  bone  has  been  removed  ;  it  Avill  then  be 
necessary  to  perform  one  or  other  of  the  operations 
above  described,  in  order  to  restore  the  lid  to  its 
normal  position.  If  the  eversion  is  not  very  con- 
siderable, which  it  seldom  is  _  in  these  cases,  the 
adherent  tissues  round  the  opening  of  the  fistula  may 
be  carefully  dissected  away,  so  as  to  leave  the  lid  free, 
and  allow  of  its  being  dragged  away  from  the 
cicatricial  tissiie  and  the  eye  closed.  The  edges  of  the 
wound  thus  made  may  be  brought  together  with  wire 
sutures,  and,  as  a  general  rule,  it  will  be  well,  in 
addition,  to  excise  a  portion  of  the  conjunctiva,  so  as 
to  insure  its  contraction.  The  eyelids  must  be  kept 
closed,  for  some  days  after  the  operation,  with  a  pad 
and  bandage. 

Mr.  Law^son  has  formed  a  new  eyelid  for  a  patient 
who  had  a  complete  ectropium  of  the  upper  lid.  He 
ectro^piuni^"''  dissected  the  lid  from  its  attachments,  pared  at  two 
i:)oints  the  corresponding  tarsal  margins,  and  united 
them_  by  two  fine  sutures,  and  thus  obtained  a  fixed 
level  surface  upon  which  to  transplant  a  portion  of 
skin.    The  parts  were  then  left,  and  on  the  fourth 
day,  when  thewoimdwas  covered  with  healthy  granu- 
lations, he  transplanted  a  piece  of  skin  of  the  size  of 
a  threepenny-piece,  and  two  days  later  another  por- 
tion, of  the  size  of  a  silver  fonrpenny.    Both  pieces 
rapidly  united  to  the  granulating  surface,  and  the 
space  between  them  was  speedily  filled  up  with  new 
cicatricial  tissue.    A  new  lid  was  thus  formed,  which 
was  sufiicient  to  protect  the  eye  from  exposure :  but 
the  presence  of  two  pieces  of  skin,  difierent  in  appear- 
ance to  the  ordinary  integument  of  the  eyelid,  gave 
the  ]iatient  a  peculiar  and  rather  unsightly  look.  The 
skin  which  was  ingrafted  not  only  soon  became  vas- 
cular, but  acquired  sensibility,  and  after  ten  or  twelve 
days  could  appreciate  the  slightest  touch  with  a  blunt 
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instrnTnent.  The  conditions  essential  for  this  ope- 
ration are: — 1.  That  the  new  skin  should  be  applied 
to  a  healthy  granulating  surface.  2.  That  skin  only 
should  be  transplanted,  special  care  being  taken  that 
no  fat  adhered  to  it.  3.  That  the  portion  of  skin 
should  be  accurately  apphed  to  the  granulating  sur- 
face. 4.  That  the  new  skin  should  be  kept  in  position 
without  interruption,  and  that  it  should  be  lightly 
covered  with  a  layer  of  lint,  and  over  that  a  small 
compress  of  cotton  wool,  and  a  bandage,  for  the  pur- 
pose of  maintaining  its  warmth,  and  thus  to  assist  in 
retaining  its  vitality  until  it  had  established  its  new 
life. 

Triciiiasis,  or  Inversion  of  the  Cilia,  sometimes  J^g^*^^^*-' 
follows  neglected  cases  of  conjunctivitis,  or  tinea  tarsi. 
Occasionally  only  a  few  isolated  eyelashes  are  incurved,  ^^^^^^^^ 
the  remainder  retaining  their  normal  position ;  at  luwards. 
other  times  the  whole  of  the  cilia,  or  all  of  those 
growing  from  one  part  of  the  eyelid,  are  affected ;  but 
under  any  circumstances  the  result  is  the  same,  the 
irritation   caused  by  the   cilia   constantly  rubbing  A  source  of 
against  the  surface  of  the  eyeball  induces  chronic  i^'t^^o"- 
conjunctivitis,  and,  in  time,  opacity  of  the  cornea  and 
loss   of   sight.    Entropium   differs   from  trichiasis, 
therefore,  in  that  the  ciliary  margin  of  the  lid  in  the 
former  affection  is  curved  inwards,  and  within  the 
cilia,  whereas  in  trichiasis  the  lid  may  be  perfectly 
normal,  but  the  cilia  grow  inwards  against  the  surface 
of  the  eyeball. 

The  Symptoms  to  which  trichiasis  gives  rise  will 
depend  upon  the  extent  of  the  disease,  and  the  situ- 
ation of  the  inverted  hairs ;  a  few  of  the  eyelashes 
rubbing  against  the  eyeball,  at  the  outer  angle  of  the 
eye,  will  not  cause  nearly  so  much  irritation  or  incon- 
venience to  the  patient  as  even  a  single  hair,  if  in- 
verted against  the  cornea.  Cases  of  trichiasis,  if  left  Conjunctivi- 
to  themselves,  will,  in  the  first  instance,  give  rise  to 
persistent  conjunctivitis,  followed  by  haziness,  and 
ultimately  vascular  opacity,  and,  it  may  be,  destruc-  gP/^^^7J*_ 
tion  of  the  cornea. 

If  only  a  few  of  the  cilia  are  incurved,  they  are  very 
apt  to  be  overlooked,  chronic  conjunctivitis  being  the  J^^^^^^^^j.^^'^^ 
proirinent  symptom  which  first  attracts  our  attention. 
Immediately,  however,  that  the  Hd  is  everted,  so  as  to 
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expose  its  ciliary  margin,  the  ingrowing  eyelashes  will 
be  at  once  detected ;  it  is  advisable  for  this  reason,  m 
all  cases  of  even  ordinary  conjunctivitis,  to  examine 
the  margin  of  the  lids,  and  notice  if  any  of  the  ciha 
are  inverted.  ... 

In  ordinary  muco-pnrulent  conjunctivitis  the  eye 
often  becomes  irritable,  and  the  patient,  by  constantly 
rubbing  at  it,  causes  one  or  more  of  the  eyelashes  to 
become  inverted,  and  this  greatly  contributes  to  keep 
up  the  inflammation.  In  a  case  of  this  kind,  all 
apphcations  will,  of  course,  be  useless,  unless  the 
offending  cilia  be  removed. 

It  occasionally  happens  that  people  are  born  with 
a  double  row  of  eyelashes;  the  inner  ones,  under 
these  circumstances,  are  often  inverted;  this  con- 
dition is  known  as  dlstrichiasis.  I  mention  this 
variety  of  trichiasis,  not  because  it  presents  any 
special  features,  but  that  the  meaning  of  the  term 
may  be  uiiderstood. 

The  Treatment  to  be  adopted  in  cases  of  trichiasis 
depends  very  much  u]Don  the  extent  of  the  disease  ;  _  if 
only  a  few  of  the  cilia  are  incurved,  the  offending  hairs 
should  be  seized  one  by  one  with  a  pair  of  forceps,  and 
pulled  out  from  their  follicles.  It  is  necessary  to  be 
careful  not  to  break  off  the  cilia,  or  the  stiff  ends  left 
in  the  eyelid  will,  by  rubbing  against  the  cornea,  do 
more  harm  than  the  entire  hair  would  have  done. 
Each  cilium  must  therefore  be  seized  close  to  the 
margin  of  the  lid,  and  slowly  and  cautiously  pulled 
out,  root  and  all.  Unfortunately  we  cannot  extract 
the  hair  biilbs  in  this  way,  and  the  consequence  is, 
that  another  eyelash  speedily  springs  up  in  place  of 
the  one  we  have  removed,  and  usually  takes  the  direc- 
tion of  its  predecessor, — so  that  if  extraction  be  alone 
resorted  to,  it  is  constantly  necessary  to  watch  for 
the  production  of  new  eyelashes  in  the  track  of  the 
old  ones. 

It  is  generally  advisable,  therefore,  not  only  to 
remove  the  cilia,  but  to  destroy  the  bulbs  from  which 
they  spring.  The  best  way  of  effecting  this  is  to  run 
a  needle,  coated  with  nitrate  of  silver,  through  the 
opening  left  by  the  extracted  cilia,  down  to  the  bulb, 
which  is  situated  about  the  sixth  of  an  inch  from  the 
ciliary  margin  of  the  lid.  I  usually  keep  several  old 
cataract  needles  by  me,  armed  with  caustic  for  this 
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purpose ;  tliey  are  prepared  by  fusing  tbe  nitrate  of 
silver,  and  then  dipping  the  needle  into  the  fluid ;  on 
withdrawing  it,  it  will  be  found  to  be  coated  with  a 
thin  layer  of  the  caustic. 

The  lid  having  been  everted,  the  ofFendrng  cdia  are  ^th^^ 
to  be  extracted ;  and  the  surgeon,  keeping  his  eye  on 
the  small  hole  left  in  the  margin  of  the  hd,  thrusts  the 
needle  coated  with  a  layer  of  caustic  through  it,  and 
down  to  the  hair  bulb;  the  instrument  may  then  be 
withdrawn.  The  caustic  will  excite  sufficient  irritation 
of  the  part  to  destroy  the  bulb,  and  with  it  the  growth 
of  the  eyelash.  In  place  of  nitrate  of  silver  the  needle 
may  be  armed  with  liquor  ^wtassce,  or  liquefied  potassa 

*^Even  a  dozen  cilia  may  be  treated  in  this  way  with  ^x^^^Jo" 
success ;  but  in  old-standing  cases,  in  which  perhaps  ^uibs. 
the  whole  of  the  eyelashes  are  incurved,  or  those  of 
the  outer  or  inner  half  of  the  lid  are  affected,  it  will  be 
necessary  to  resort  to  other  means.  The  whole  of  the 
cilia  may  have  to  be  removed,  together  with  their  bulbs, 
as  described  in  cases  of  Entropium,  page  107,  or  a 
portion  or  the  whole  of  the  tarsal  cartilage  may  have 
to  be  grooved  above  the  position  of  the  inverted  cilia  f^^^^R 
in  order  that  they  may  be  restored  to  their  normal  ^^^^^^ 
position.  This  operation  I  have  found  to  be  par- 
ticularly usefid  when  the  outer  half  of  the  cdia  are 
diseased.  Occasionally  the  excision  of  a  portion  of 
the  skin  of  the  lid,  will  evert  the  palpebral  margin 
sufficiently  to  prevent  the  incurved  eyelashes  from 
rubbinc^  against  the  eye ;  but  there  can  be  no  doubt, 
in  severe  cases,  that  any  proceeding  which  actually 
destroys  the  eyelash  and  its  bulb  is  to  be  preferred  to 
an  operation  which  merely  everts  the  palpebral  margin 
of  the  Hd,— trichiasis,  as  before  remarked,  not  being  a 
disease  simply  of  the  eyelid  but  of  the  eyelashes.         j,^^  ; 

Of  the  operative  proceedings  intended  to  accomphsh  ^ZhJ 
this  obiect,  the  following  is  the  best*  (ing  1/*) :— ligature. 
«  A  needle  is  to  be  threaded  with  fine  silk,  and  entered  Operation, 
between  the  inner  and  outer  margins  of  the  border  of 
the  lid,  a,  and  made  to  pierce  the  skm  a  little  above 
the  ciliary  margin,  b.    The  thread  is  drawn  through, 
and  the  needle  caused  to  re-enter  at  the  last  orifice,  b, 


*  " 


•  Illustrations  of  some  of  the  Principal  Diseases  of  the  Eye," 
by  H.  Power,  M.B.,  p.  157.    Lond.  1867. 
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and  made  to  ran  parallel  with  tlie  border  of  the  lid, 
for  the  space  in  which  the  cilia  maintain  the  wrong 

direction  (to  c).  The  thread 
Fig.  17*.  is    again    to    he  pulled 

through,  and  the  needle 
again  entered  at  the  last 
point  of  emergence,  and 
directed  vertically  till  the 
point  reappears  between 
the  edges  of  the  border  of 
the  lid,  d.  The  two  ends 
are  then  to  be  tied,  and 
the  thread  allowed  to  cut 
its  way  out.  The  sup- 
puration excited  thoroughly 
destroys  the  bulbs  of  the 
offending  cilia,  and  no  fur- 
ther trouble  is  experienced." 

In  the  more  inveterate  cases  of  trichiasis,  a  kind  of 
transplantation  of  the  outer  Up  of  the  lid,  and  the  hair 
follicles  beneath,  is  of  great  value. 

It  is  better  to  do  this  operation  while  the  patient  is 

under  the  influence 
■'•'t-  of  an  anossthetic,  on 

account  of  the  gi-eat 
pain  it  causes,  and 
because  of  its  tedi- 
ousness.  An  assis- 
tant, who  at  the 
same  time  holds  the 
head,  places  a  horn- 
spatula  under  the 
lid,  raises  it  up  from 
the  globe,  and  causes 
the  edge  of  the  lid 
to  be  somewhat 
everted  from  the 
spatula.  Then  the 
edge  of  the  lid  is 
divided  into  layers, 
for  the  depth  of  two 
lines,  with  a  delicate 

.....        ,  ,  .  ^  .scalpel  (.966  Fig.  17t), 

the  incision  not  being  continued  inwards  as  far  as  the 
lachrymal  punctum.  The  posterior  layer  contains  the 
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conjunctiva,  with  the  cartilage  and  canals  of  the  tarsal 
glands,  and  the  anterior  includes  the  remaining  struc- 
tures, with  all  the  hair  follicles. 

The  incision  should,  therefore,  be  made  close  to  the 
surface  of  the  cartilage.  Then  a  second  incision  is 
made,  one  and  a  half  to  two  lines  above,  and  parallel 
to  the  outer  lip,  completely  through  the  anterior  layer, 
down  to  the  cartilage,  and  in  such  a  manner  that  the 
two  ends  of  the  wound  extend  beyond  the  ends  of  the 
first  incision.  This  layer  is  thus  changed  into  a  kind 
of  bridge,  to  whose  posterior  surface  the  hair  follicles 
are  attached,  and  which  is  only  connected  to  the  lids 
by  the  two  extremities.  When  this  bridge  has  been 
formed,  a  crescentic  incision  is  made,  beginning  at  the 
ends  of  the  last  incision,  through  the  integument. 
This  is  seized  with  the  forceps,  and  carefully  dissected 
up,  without  injury  to  the  orbicularis  muscle.  The  size 
of  this  flap,  should  be  the  larger,  and  have  a  greater 
vertical  diameter,  in  proportion  as  the  hairs  are  turned 
inward,  and  the  more  the  skin  is  relaxed  and  wrinkled. 
The  edge  of  the  crescentic  incision,  and  the  bridge 
of  skin  containing  the  cilia  are  now  to  be  brought 
together  by  means  of  sutures ;  under  the  traction  of 
these  sutures  the  directicni  of  the  hairs  becomes  hori- 
zontal, or  is  even  turned  toward  the  orbital  border. 
The  sutures  should  be  removed  on  the  third  day.*  I 
have  found  this  operation  most  useful  in  many  bad 
cases  of  trichiasis. 

Adhesions  of  the  Eyelids. — Tlie  ciliary  margins  of  j^^^o 
the  eyelids  sometimes  become  united  either  wholly  or 
in  part ;  this  may  arise  from  a  congenital  defect,  or 
from  any  cause  which  gives  rise  to  abrasion  of  the  skin 
of  the  free  margiji  of  the  lids,  their  raw  surfaces  grow- 
ing together,  and  of  course  rendering  the  eye  useless 
for  all  practical  purposes.  This  is,  however,  a  very 
rare  consequence  of  disease ;  it  far  more  commonly 
follows  chemical  or  mechanical  injuries  of  the  parts. 

I  have  at  present  a  case  of  the  kind  under  treat-  Case, 
ment  in  the  Ophthalmic  Hospital.  Some  three  months 
since,  the  patient  was  seized  by  a  leopard,  the  animal 
inflicting  a  nasty  wound  with  his  claws  from  the  fore- 


*  r>rs.  Hackleyanrl  Eoosa's  translation  of  StellwagvouCarion 
ou  "  The  Eye,"  p.  380. 
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Treatment. 


Complica- 
catioDS. 


head  downwards  over  tlie  left  side  of  the  face.  The 
skin  of  the  lids  being  considerably  torn,  their  inner 
halves  have  since  grown  together,  so  that  the  patient 
cannot  now  open  his  eye,  and  is  not  only  terribly  dis- 
figured, but  the  eye  is  perfectly  useless.  In  this  case, 
as  in  most  others  of  adhesion  of  the  margins  of  the 
lids  arising  from  mechanical  injury,  the  orbital  and 
palpebral  conjunctivas  have  also  become  united. 

Treatment. — When  the  margins  of  the  lids  grow  to- 
gether, whether  from  congenital  defect  or  from  injury, 
a  director  should  be  passed  behind  the  adhesions,  and 
they  shovild  be  slit  through  with  a  knife  or  pair  of 
scissors.  It  will  be  necessary  to  keep  the  lids  separated 
from  one  another  until  the  edges  of  the  wound  have 
cicatrized.  Unfortunately,  the  majority  of  these  cases 
are  complicated  with  adhesions  between  the  palpebral 
and  orbital  portions  of  the  conjunctiva,  which  it  is  most 
difficult  to  cure.  Adhesions  of  this  kind  are  called 
symhlepharoii,  and  are  described  under  the  head  of 
diseases  of  the  conjunctiva. 


CEdema. 


Incidental 
to  various 
diseases. 


CEdema.  of  the  Lids  is  incidental  to  the  progress  of 
various  diseases — as,  for  instance,  abscesses,  and  in- 
flammatoi-y  affections  of  the  skin  of  the  face ;  or  more 
remote  ones — such  as  diseases  of  the  kidneys  or  heart. 
But  among  the  jDOorer  class,  we  often  meet  with  cases 
of  oedema  under  the  following  circumstances : — The 
patient  pi-obably  states  that  he  had  been  jierfectly  well 
prior  to  going  to  sleep,  and  lay  down  to  rest  in  some 
exposed  spot.    In  the  morning,  to  his  surprise,  he 
found  that  he  was  unable  to  open  his  eye,  on  account 
of  the  lids  being  stiff  and  swollen ;  there  may  have 
been  some  pain  in  the  part,  but  this  is  not  always  the 
case.  The  eyelids  are  oedematous,  shining,  and  swollen, 
but  not  discoloured ;  and  on  forcing  them  open,  the 
orbital  conjunctiva  will  also  be  found  very  oedematous, 
but  not  inflamed.    This  state  of  things  usually  arises 
from  one  of  two  causes  :  either  from  the  sting  of  an 
insect,  or  from  the  effect  of  the  damp  night  au'  blow- 
ing over  tlie  patient's  face.    As  a  general  rule,  if  oc- 
curring from  the  poison  of  an  insect,  the  point 'of  the 
sting  or  bite  will  be  marked  by  a  spot,  which  is  more 
painful  and  inflamed  than  the  rest  of  the  swcllino-  • 
moreover,  both  eyes  are  rarely  affected  in  this  waV. 
From  cola.   Whereas,  when  the  oedema  arises  from  cold,  there  is 


From 
stings  of 
insects. 
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seldom  any  pain  at  all  in  the  part,  except  tliat  caused 
by  the  tension  and  swelling  of  the  cellular  tissue  of  the 
lid,  and  both  eyes  are  generally  equally  affected ;  nor 
are  the  eyelids  red  and  inflamed. 

In  these  cases  no  special  treatment  is  required;  the 
part  may  be  bathed  with  a  solution  of  acetate  of  lead. 
The  oedema  generally  disappears  of  itself  very  rapidly. 

Emphysema,  like  oedema  of  the  eyelids,  often  depends  empht- 
upon  the  influence  of  some  remote  lesion,  as,  for  in-  sema. 
stance,  general  emphysema  caused  by  injury  of  the 
lungs,  or  the  admission  of  air  from  tbe  nares  or  frontal 
sinuses  into  the  cellular  tissue  beneath  the  skin  of  the 
lids.  The  part  becomes  swollen  and  tense,  but  not 
discoloured  ;  and  on  pressure,  the  characteristic  feeling 
of  crepitation  is  perceived,  depending  tipon  the  pre- 
sence of  air  in  the  cellular  tissue  of  the  skin. 

The  Treatment  to  be  adopted  in  a  case  of  this  kind  Treatment. 
will  depend  upon  the  causes  which  give  rise  to  the  ab- 
normal condition  of  the  parts  ;  local  treatment  will  be 
comparatively  useless,  but  a  compress  and  bandage 
should  be  applied  over  the  lids,  and  retained  there  till 
the  swelling  of  the  tissues  has  subsided. 

Hordeolum,  or,  as  it  is  commonly  called,  a  stye,  con-  Horded- 
sists  of  a  swelling  of  a  tarsal  gland,  which  inflames  h^^^B'" 
and  becomes  filled  with  pus.  The  little  abscess  is 
seated  therefore  in  the  thickness  of  the  hd,  and  the 
integnment  may  be  made  to  glide  over  it.  The  swell- 
ing varies  in  size  from  that  of  a  millet  seed  to  that  of 
a  bean  ;  and  is  hard  to  the  touch.  Abscesses  of  this 
description  generally  occur  among  sickly  and  debilitated 
people,  and  they  are  far  more  common  among  children 
than  adults. 

Styes  commence  with  an  itching  sensation  in  the 
part,  which  soon  becomes  red  and  swollen,  the  lid  often 
being  oedematous  and  very  painful. 

In  the  early  stages  of  the  disease  the  eyelash  passing  Treatment. 
through  the  inflamed  spot,  should  be  extracted,  and  a 
very  fine  point  of  the  diluted  nitrate  of  silver  should  Arg.  nit. 
be  immediately  applied  to  the  mouth  of  the  open  fol- 
licle ;   the  inflammatory   action  may  frequently  be 
arrested  by  these  means.    But  if  suppuration  has 
occurred,  it  is  better  to  apply  warm  poultices  to  the  Poultices, 
eye,  changing  them  every  second  hour ;  and  as  soon 
as  the  abscess  points,  the  matter  may  be  let  out  with 
the  prick  of  a  lancet.    Tonics  are  frequently  called  TonicB. 
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BITIS, 


Dyscrasial. 


Two  stages. 


1st  stage, 
"  weak 
eyes." 


Ciliary 
pimplep. 


Scabs. 


Lids  stick 
together. 


for,  and,  unless  prescribed,  successive  styes  are  apt  to 
appear  one  after  the  other,  to  the  great  annoyance  and 
discomfort  of  the  patient. 

Blephauitis,  or  Tine.\  Tarsi,  essentially  consists  of 
an  nlcerativ^e  inflammation,  affecting  the  lining  of  the 
hair  follicles  of  the  eyelashes,  and  is  often  the  result 
of  neglected  conjunctivitis ;  it  by  no  means  uucom- 
mouly  follows  an  attack  of  measles,  but  is  most  fre- 
quently met  with  among  the  children  of  the  poor,  living 
in  the  crowded  and  dirty  parts  of  our  large  town  a! 
Under  any  circumstances  it  too  freqxiently  runs  a  long 
and  subacute  course,  unless  the  greatest  attention  is 
paid  to  the  case  in  the  first  instance. 

Tinea  tarsi  may  be  conveniently  divided  into  two 
stages ;  in  the  first,  active  changes  are  still  going  on 
at  the  roots  of  tlie  eyelashes;  and  in  the  second,  the 
cilia  have  been  destroyed,  and  the  free  margins  of  the 
lids  are  thickened  and  indurated,  presenting  the  con- 
dition known  as  lipiiitudo  or  blear-eye. 

Sympfcnns. — The  patient  comiilains  of  what  he  usu- 
ally terms  weak  eyes ;  they  itch  a  good  deal,  particu- 
larly after  work,  and  on  rising  in  the  morning  they 
are  often  glued  together.  SymiDtoms  of  this  kind  may 
have  been  going  on  for  a  long  time,  inconveniencing 
the  patient  a  good  deal,  but  not  being  sufficiently 
severe  to  prevent  his  performing  his  usual  work. 
Young  children  are  hardly  likely  to  complain  at  all  of 
their  eyes  in  the  early  stages  of  the  disease;  as  there 
is  no  actual  pain  in  the  part. 

_  On  examining  the  eyehds  of  a  person  suffering  from 
tinea  in  its  early  stages,  we  shall  notice  a  slight  crust, 
or  scab  attached  to  a  part  or  the  whole  of  the  free 
of  the  patient's  eyelids  ;  beneath  these  crusts 
are  a  number  of  little  pustules  also  situated  on  the  free 
margin  of  the  lids  at  the  roots  of  the  cilia :  the  skin 
itself  is  slightly  red  and  inflamed.  A  constant  succes- 
sion of  these  pimples  form  and  burst,  leaving  a  scab 
cHnging  to  the  skin  with  considerable  tenacity.  The 
conjunctiva  is  always  somewhat  injected. 

This  state  of  things  having  lasted  for  a  longer  or 
shorter  period,  the  sebaceous  and  Meibomian  glands 
become  irritable,  and  their  secretion  is  au.o-mented  in 
quantity  and  altered  in  quality,  so  that  the  lids  stick 
together  during  sleep,  the  patient  awaking  and  findinc^ 
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his  eyes  glued  up  in  the  morning.    The  skin  beneath 
the  scabs  at  length  becomes  ulcerated  and  swollen ;  Margins 
the  crusts  are  no  longer  furfuraceous,  but  hard  and  ulcerate, 
thick,  and  the  eye  is  very  irritable  ;  the  patient  cannot 
read  or  work  for  even  a  short  time,  without  the  eyes 
becoming  red  and  painful.    In  consequence  of  the 
swollen  condition  of  the  margins  of  tlie  lids,  the  puncta 
are  thrust  away  from  the  eyeball,  and  the  tears  accu- 
mulating in  the  lacus  lachrymalis,  not  only  flow  over 
the  side  of  the  cheek,  but  by  remaining  in  contact  with 
the  eye  induce  chronic  conjunctivitis  ;  this,  in  its  turn,  Conjunc- 
by  presenting  a  rough  surface  to  the  cornea,  induces  tivitis. 
changes  in  its  epithelial  layers,  not  amounting  to  any 
perceptible  opacity,  but  sufficient  to  interfere  slightly 
with  the  perfection  of  vision. 

If  the  dif  5ease  should  advance  to  its  second  stage,  2nd  stage, 
destruction  of  the  eyelashes  and  hypertrophy  of  the 
free  margins  of  the  lids  take  jAcice,  in  consequence  of  Cilia  dis- 
the  long- continued  irritation  that  has  been  going  on  l^^f^ 
there.    It  by  no  means  follows,  however,  that  the  cilia  ^  ^  * 
are  completely  destroyed ;  it  might  be  fortunate  for 
the  patient  if  they  were  ;  but  they  frequently  drop  out, 
the  bulbs  of  the  hairs  remaining,  and  from  them  dis- 
torted, misdirected  cilia  sj^ring,  some  of  which,  turning 
inwards,  produce  trichiasis.    The  surface  of  the  skin  Trichiasis, 
beneath  the  scabs  being  ulcerated,  and  discharging  a 
quantity  of  matter,  thick  crusts  form  on  the  edges  of 
the  red  and  hyjjertrojDhied  eyelids  :  at  the  same  time 
the  Meibomian  glands  become  inflamed,  and  in  too 
many  cases  the  ducts  leading  from  them  are  ulti- 
mately closed,  and  the  disease  is  then  incurable.  The 
margins  of  the  lids  are  thickened,  and  the  puncta 
being  thus  everted,  and  often  closed,  the  tears  stream 
over  the  inner  corner  of  the  eye  :  the  cornea  becomes 
hazy,  and  the  patient's  state  is  miserable  in  the  ex-  "  Bleared 
treme,  and  is  made  worse  by  the  terrible  disfigurement  eyes." 
which  eyelids  such  as  I  have  described  present. 

Treatment.  — Th.Q  treatment  of  tinea  tarsi  is  compli-  Treatmenf. 
cated  by  two  unfavourable  circumstances  :  the  first  is, 
that  it  most  often  occurs  among  children,  who  are 
naturally  impatient  of  treatment ;  and  secondly,  they 
are  generally  the  ofi"spring  of  unhealthy  parents.  I 
would  here  remark  that,  as  a  general  rule,  to  cure 
tinea,  we  must  attack  the  constitutional  infirmity, 
whatever  it  may  be — whether  a  syphilitic,  or  scrofu- 
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lotis  dyscrasia,  or  general  debility — upon  principles 
generally  ai^plicable  to  siich  afFections.  Among  these, 
probably,  pure  air,  good  food,  and  cleanliness,  will 
take  a  prominent  place.  Of  drugs,  cod-liver  oil  and 
iron  will  prove  invaluable. 

In  conjunction  with  constitutional  treatment,  local 
remedies  are  most  useful :  but  with  children  we  shall 
have  difficulty  in  aj^plying  them.  This  difficulty  is 
increased  among  the  poorer  classes,  while  their  dirty 
habits  tend  directly  to  induce  or  foster  the  complaint. 

In  the  first  instance,  the  scabs  on  the  margins  of 
the  lids  must  be  removed  with  a  small  si:)atula,  or  a 
cataract  needle.  In  some  cases,  a  poultice  or  hot  com- 
presses should  be  applied  over  the  lids  for  a  few  hours ; 
they  will  soften  the  scabs,  which  may  then  be  detached 
with  a  rag  and  hot  water.  Having  removed  all  the 
scabs  from  the  eyelids,  an  ointment  composed  of  half 
a  drachm  of  hyd.  oxid.  flav.,  to  an  ounce  of  unguen- 
tum  simplex,  should  be  carefully  ajjplied  along  their 
margins,  or  the  nng.  hyd.  nitrico-oxidi  dil.  one  drachm, 
cacao  butter  three  drachms,  may  be  employed  in  the 
same  way.  The  chief  point,  however,  to  attend  to 
is,  that  the  ointment  be  brought  in  contact  with  the 
diseased_  surface :  if  simply  smeared  over  the  scabs, 
the  medications  will  be  almost  useless. 

After  the  first  application,  which  the  surgeon  must 
effect  with  his  own  hands,  this  ointment  should  be 
used  twice  a  day.  The  patient  should  bathe  the  eyes 
in  warm  water  morning  and  evening,  so  as  to  detach 
any  fresh  scabs,  before  applying  it.  In  a  short  time 
we  may  hope  to  cure  the  disease. 

In  more  confirmed  cases,  where  the  margins  of  the 
lids  have  ulcerated,  the  lashes  should,  in  the  first  in- 
stance, be  cut  off  close  to  their  roots,  and  the  scabs 
removed  with  a  pair  of  forceps  ;  after  which,  a  pencil 
of  nitrate  of  silver  should  be  drawn  along  the  outer 
edge  of  the  vilcerated  surface,  or  we  may  paint  the 
part  over  with  the  tincture  of  iodine.  The  surgeon 
must  of  course  make  these  applications  himselff  and 
subsequently  the  dilute  oxide  of  mercury  ointment 
may  be  used  by  the  patient ;  but  the  lids  will  probably 
have  to  be  painted  over  with  the  tincture  of  iodine 
twice  a  week  for  some  time— in  fact,  till  the  fungus  or 
parasite,  whichever  it  is  upon  which  tinea  depends,  is 
destroyed. 
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_  Dr.  Tilbury  Fox  recommends  carbolic  acid  dissolved  Carbolic 
m  glycerme  to  be  used  in  place  of  the  tincture  of 
lodme.  I  have  found  this  acid  most  useful  in  cases  of 
tinea  tarsi,  emijloyed  as  above  directed,  of  the  strength 
of  one  part  to  five ;  and  subsequently  as  a  lotion,  one 
part  of  the  acid  to  twenty  of  glycerine,  to  be  painted 
along  the  margin  of  the  lid  with  a  camel's  hair  brush 
night  and  morning. 

In  most  forms  of  chronic  tinea  (Hppitudo)  little  can  Lippitudo 
be  done  to  alleviate  the  disease ;  the  mischief  it  has  incurable, 
effected  being,  in  fact,  irreparable.  We  may,  however 
remove  the  bulbs  of  the  cilia,  and  thus  cure  the  trichia- 
sis, and  to  some  extent  the  consequent  opacity  of  the 
cornea.  The  carbolic-acid  lotion  will  be  useful  to  re- 
lieve the  ulcerative  process  ;  but  the  thickened,  hair- 
less state  of  the  margins  of  the  lids  will  continue  in 
spite  of  our  best  efforts. 

Pediculi. — Lice  occasionally  take  up  their  abode  PiSDicrai. 
among  the  cilia,  their  ova  covering  the  eyelashes,  and 
the  cilia  looking  as  if  they  had  been  dusted  over  with 
a  black  powder.    These  parasites  give  rise  to  the  most 
intolerable  itching  of  the  jmrt,  the  patient  almost  tear- 
ing the  cilia  out  by  their  roots  ;  excepting  the  irrita- 
tion thus  excited,  the  eye  appears  to  be  healthy.  On 
looking  carefully  at  the  eyelashes,  they  seem,  as  above 
noticed,  to  be  covered  with  powder  or  dust,  and  with  a 
lens  the  lice  may  be  distinctly  seen.  The  treatment  to 
be  adopted  is  to  wash  the  parts  well  with  wai-m  water, 
and  then  smear  the  palpebral  margin  and  cilia  with 
staphisagria,  and  if  this  fails  with  the  blue  mercurial  Mercurial 
ointment,  three  times  a  day.   If  these  remedies  do  not  ^PP^'^'a- 
destroy  the  lice,  a  lotion,  composed  of  two  grains  of 
hydrarg.  bichlor.  to  an  ounce  of  water,  may  be  em- 
ployed to  bathe  the  lids. 
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tion; 


lachryma- 
tion, 


Displacement  and  ohsiructions  of  the  puncta  and  cana- 
liculi — Inflammation  of  the  sac — Obstruction  of  the 
nasal  duct — Defective  secretion  of  lachrymal  gland- 
Epiphora — Lachrymal  cysts  and  fistuloi. 

Displace:ment  and  Obstructions  of  the  Puncta. — 
In  tlie  healthy  eye,  the  lachrymal  puncta  are  in  con- 
tact with  the  eyeball,  and  cannot  therefore  be  seen 
unless  the  eyelids  are  everted.  When  the  eye  is  closed, 
the  puncta  are  situfited  in  the  lacus  lachrymalis,  so 
that  the  secretion  from  the  surface  of  the  conjunctiva, 

whether  the  person  is 
EiG.  18.  sleeping   or  waking, 

can  always  drain 
away  through  the 
pnncta  into  the  Ca- 
naliculi,  lachrymal 
sac,  nasal  duct,  and 
so  down  into  the  nose. 
(Fig.  18.) 

Any  cause  which 
displaces  the  pnncta, 
or  which  obstructs  the 
passage  of  the  tears 
into  the  nares,  gives  rise  to  an  accumulation  of  the 
lachrymal  secretion  in  the  lacus  lachrymalis,  which 
in  time  overflows,  and  running  down  the  cheek,  causes 
the  patient  considerable  inconvenience. 

Not  only  is  lachrymation  thus  induced,  but  a  tear  is 
left  constantly  hanging  in  front  of  the  cornea,  and  by 
interfering  with  the  rays  of  light  in  their  passage  to 
the  eye,  renders  it  necessary  for  the  patient  to  be  per- 
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petually  wiping  his  eye  before  he  can  see  clearly ;  and 
lastly,  the  prolonged  contact  of  the  tears  with  the 
surface  of  the  eye  gives  rise  to  chronic  conjunctivitis  comuncti- 
and  its  consequences.  vitis. 

The  most  common  cause  of  obstruction  to  the  exit  causes  • 
01  the  conjunctival  secretion  is  inflammation  of  the  i„flamma 
lining  membrane  of  the  lachrymal  passages,  producin^^  tion, 
a  stricture  m  some  part  of  their  course.    The  same 
effect,  however,  is  brought  about  if  the  puncta  are  pre- 
vented from  maintaining  their  normal  position,  either 
by  the  margin  of  the  lids  becoming  thickened,  as  in 
tmea,  or  from  an  hypertrophied  state  of  the  con-  eversion, 
junctiva.    Obviously,  the  same  effect  will  follow  ectro- 
pium,  however  induced.    On  the  other  hand,  it  not 
unfrequently  happens  that  the  puncta  are  too  much 
inverted,  when,  as  in  old  age,  the  eye  becomes  deep  inversion, 
sunk  into  the  orbit. 

Obstruction  of  the  lachrymal  puncta  may  be  either 
partial  or  complete— that  is,  one  or  both  the  puncta 
may  be  closed,  giving  rise  to  symptoms  such  as  I  have 
above  described. 

I  mentioned  in  the  first  chapter,  that  if  in  the  T>\  agnosis 
healthy  eye,  pressure  were  made  over  the  lachrymal  ^'^  Pressure 
sac,  a  drop  of  fluid  might  be  observed  to  ooze  out  tlo' 
through  the  lachrymal  puncta.    Should  one  or  both  of 
them,  however,  be  occluded,  it  necessarily  follows  that 
no  fluid  can  be  made  to  regurgitate  through  the  ob- 
structed orifice.    Under  these  circumstances  also  we 
shall  find  it  impossible  to  pass  a  probe  into  the  canaH-  and  use  of 
cuius,  _  There  can,  therefore,  be  no  difficulty  whatever  a  probe, 
in  arriving  at  an  accurate  diagnosis  in  a  case  of  this 
kind ;  _  and  the  line  of  treatment  to  be  followed  is  no 
less  simple,  our  efforts  being  directed  to  restore  the 
communication  between  the  eye  and  the  nares. 

Treatment. — Even  in  cases  of  congenital  deficiency  Treatment. 
of  the  puncta,  the  normal  situation  of  the  oj^ening  may 
generally  be  detected,  a  small  spot  or  depression  near 
the  inner  extremity  of  the  j^alpebral  margin  indicating 
its  position;  and  it  by  no  means  follows  that  because 
the  jTOncta  are  closed,  the  canaliculi  are  also  occluded ;  In  complete 
so  that,  in  some  instances,  all  that  is  necessary  is,  "^losare, 
simply  to  cut  through  the  membrane  closing  the  pas- 
sage into  the  canaliculus,  and  keep  it  open  by  passing 
a  probe  through  the  passage  daily,  till  the  edges  of  the 
incision  have  cicatrized ;  after  which  there  is  but  little 

K  2 


ul 


132       DISEASES  OF  THE  LACIIRYJIAL  PASSAGES. 


pierce  the 
membrane. 


Pass  a 
probe  daily. 


Partiiil  ob- 
structiona, 


similarly 
treated. 


STRtCTUBE 
OF  THE 

Canal. 
Permanent, 

Causes. 


Caution  in 

using 

probes. 


chance  of  their  growing  together,  and  again  obstructing 
the  passage  of  the  tears  into  the  canahculus. 

The  Hd'in  which  the  ])unctuin  to  be  Ojjerated  on  is 
situated  (whether  upper  or  h:)wer)  having  been  everted, 
a  sharp-pointed  instrument  is  to  be  run  through  the 
obstruction  in  the  direction  of  the  canahculus,  the 
punctiun  being  laid  freely  open.  If  a  full- sized  la- 
chrymal probe  can  then  be  passed  through  the  canali- 
culus into  the  lachrymal  sac,  there  will  be  no  necessity 
for  any  further  treatment,  bej'ond  the  insertion  of  the 
instrument  through  the  incision  every  day,  for  four  or 
five  days,  to  prevent  its  edges  from  uniting. 

Suj^posing  we  cannot  make  out  the  seat  of  the  punc- 
tum,  it  is  well  to  cut  across  the  line  of  direction  of  the 
canahculus,  and  then  pass  a  grooved  lachrymal  director 
along  this  canal  into  the  lachrymal  sac,  slit  up  the 
canaliculus  throughout  its  length,  and  thus  leave  a  free 
passage  for  the  tears  into  the  sac. 

It  by  no  means  follows,  however,  that  the  puncta  are 
always  either  completely  occluded,  or  else  of  their  nor- 
mal calibre ;  they  may  be  obstructed  to  any  extent 
between  these  two  extremes,  being  so  far  contracted 
that  it  is  difficult  for  the  lachrymal  secretion  to  find 
its  way  through  them,  in  sufficient  quantities  to  keep 
the  corner  of  the  eye  free  from  an  accumidation  of 
fliud.  Under  these  circumstances,  a  very  fine  probe 
may  be  passed  through  the  punctum,  and  under  the 
guidance  of  the  instrument  its  inner  and  upper  wall 
may  be  incised,  and  subsequently  kept  dilated  as  above 
described. 

Obstrxjctton  oy  the  Canalicttlits  may  be  permanent 
or  spasmodic.  A  permanent  stricture,  whether  partial 
or  coniplete,  will  give  rise  to  the  same  symptoms  aa 
occlusion  of  the  puncta,  and  for  the  most  part  it  arises 
from  a  similar  cause — namely,  chronic  iutiammation  of 
the  mucous  membrane.  A  foreign  body,  as,  for  in- 
stance, a  cilium  or  calcareous  concretion,  occasionally 
clopes  the  canal. 

The  existence  of  a  stricture  of  the  canaliculus  is  de- 
termined by  passing  a  probe  through  the  punctum, 
when  its  further  passage  towards  the  sac  will  be  pre- 
vented by  the  obstruction. 

Particular  care  should  always  be  taken  in  exploring 
the  canaliculus;  a  probe  roughly  thrust  through  it 
may,  by  wounding  the  mucous  membrane,  induce  a 
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permanent  stricture,  even  in  cases  where  the  obstruc- 
tion is  entirely  of  a  spasmodic  character,  or  arising 
merely  from  a  congested  state  of  the  mucous  mem- 
brane. 

Si^asraodic  stricture  of  the  canaliculus  occurs  either  Spasmodic 
at  the  inner  or  outer  opening  of  the  canal,  and  the  stricture, 
watery  eye  accompanying  it  may  be  of  an  intermittent 
character,  depending  on  relaxation  at  one  time  and 
spasm  at  another  of  the  constrictor  muscle.  There  is 
never  the  same  resistance  to  the  passage  of  an  instru- 
ment in  cases  of  this  kind  through  the  canaliculus  as 
in  instances  of  permanent  stricture. 

Treafmoif. — Unless  the  obstruction  is  of  some  stand-  Treatment. 
ing,  attempts  should  hardly  be  made  to  pass  an  in- 
strument, as  the  stricture  may  arise  simply  from  if  recent, 
congestion  of  the  lining  membrane  of  the  canal,  and  ^^^'-^y  '^ter- 
astringents  will  cure  it ;  whereas  the  injudicious  use  of 
a  probe,  by  wounding  the  mucous  membrane,  may 
cause  a  permanent  obstruction.    On  the  other  hand, 
if  the  patient  has  complamed  of  symptoms  of  occlu- 
sion of  the  lachrymal  passage  for  some  two  or  three 
months,  it  is  better,  under  any  circumstances,  to 
operate  at  once.    Old-standing  cases  of  obstruction,  In  old  cases 
from  whatever  cause  they  arise,  seldom  improve  under  operate  at 
local  applications,  and  the  sooner  the  canaliculus  is 
laid  oj^en  the  better.    In  practice,  however,  we  so 
generally  find  that  with  obstruction  of  the  canaliculus 
the  nasal  duct  is  also  affected,  that  I  now  think  it  bet- 
ter, while  opening  the  former  canal,  to  divide  any 
stricture  in  the  duct,  so  as  to  j^revent  the  necessity 
for  a  double  operation. 

1.  If  the  stricture  is  not  complete,  a  fine  gi-ooved  i.  ifincom- 
director  may  be  passed  through  it  into  the  lachrymal  piete, 
sac,  and  an  assistant  having  everted  and  drawn  the 
lids  outwards,  a  knife  must  be  run  along  the  groove,  open  the 
so  as  to  lay  the  jDunctum  and  canaliculus  freely  o]^)en  c'^nai  on  a 
from  end  to  end.    The  edges  of  the  incision  should 
subsequently  be  prevented  from  uniting,  by  passing  a 
probe  through  the  wound  into  the  sac  eveiy  day  for  a  Pass  a 
week,  after  which  the  channel  will  remain  permanently  probe  daily, 
open,  and  the  lachrymal  secretion  pass  through  it  into 
the  sac.   Care  must  be  taken  in  this  operation  to  turn 
the  groove  of  the  director  inwards,  or  towards  the 
eye,  so  that  the  incision  will  be  in  apposition  with  the 
eyeball ;  otherwise  the  tears  will  not  be  able  to  find 
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Mr.  Bow- 
man's 
operation. 

Slitting  the 
canal. 


Often  dilH- 
cult  to 
manage. 


their  way  into  the  canal  from  the  surface  of  the  lacns 
lachrymalis. 

Mr.  Bowman  describes  the  above  operation  as 
follows  :* — The  patient  sits  in  a  chair,  and  leans  his 
head  against  the  chest  of  the  surgeon,  who  stands 
behind  and  bends  over  hira.  For  dividing,  for  example, 
the  left  lower  punctum,  the  ring  finger  of  the  left  hand 
is  placed  on  the  skin  over  the  lower  edge  of  the  orbit, 
and  fixes  it  there,  while  tightening  or  relaxing  the 
lower  canal  by  a  sliding  movement  of  the  skin  upon 
the  bone,  the  punctum  being  at  the  same  time  everted. 
The  right  hand  now  inserts  Ko.  1  jDrobe  while  the 
canal  is  relaxed,  and  then  places  the  probe  between  the 
index  finger  and  thumb  of  the  left  hand,  which  holds  it 
in  the  canal,  and  further  everts  the  punctum  by  turn- 
ing the  probe  downwai-d  on  the  cheek,  while  the  ring 
finger  stretches  and  fixes  the  canal  by  a  sliding  move- 
ment of  the  skin  outwards,  towards  the  malar  bone. 
A  fine,  sharp-pointed  knife,  held  in  the  right  hand, 
now  slits  up  the  canal  on  the  everted  coujunctival 
aspect,  from  the  punctum,  as  far  as  the  caruncle,  and 
the  probe  is  raised  on  its  point  out  of  the  canal,  to 
make  sure  that  the  edge  of  the  punctum  has  not 
escaped  division.  Care  should  be  taken  not  to  slope 
this  little  incision  obliquely  through  the  tissues  it 
severs,  as  there  is  then  a  broader  surface  exposed,  and 
greater  chance  of  union  by  the  first  intention.  To 
avoid  this,  it  is  in  all  cases  desirable  to  pass  a  probe 
across  the  line  of  incision,  on  each  of  the  few  ensuino- 
days,  to  break  through  adhesions  if  they  form.  In 
some  cases,  after  the  canaliculus  has  been  slit  open,  a 
small  portion  of  the  posterior  lip  of  the  Avound,  near 
the  caruncle,  should  be  taken  up  with  forceps',  and 
removed  with  scissors,  particularly  if  there  is  much 
thickening  of  the  lower  lid  ;t  when  the  puncta  are 
everted,  as  m  ectropium,  the  incision  must  be  directed 
well  mwards,  so  as  to  be  in  contact  with  the  eyeball 
in  order  that  the  lachrymal  secretion  may  drain  away 
through  it  into  the  sac.  Although  Bowman's  opera- 
tion IS  simple  enough,  nevertheless,  in  practice  it  is 
often  by  no  means  an  easy  proceeding,  particularly 

patient  to  deal  with ;  and  of 


when  we  have  a  nervous 


*  Ophthalmic  Hospital  Iteporis,  vol  i.  p  15 
t  Ibid.,  p.  1U3.  • 
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late  I  have  almost  abandoned  the  plan  of  joassing  a 
director  into  the  canaliculus,  and  prefer  the  following 
proceeding.  The  position  of  the  patient,  the  surgeon,  slitting  the 
and  the  part  to  be  operated  on  will  be  as  above  de-  «^nal  and 
scribed ;  but  in  place  of  passing  a  director  along  the  ^"^"^ 
canaliculus  a  very  narrow-bladed  knife  with  a  minute 
probe-like  j)oint  is  to  be  passed  through  the  puuctum, 
and  thrust  along  the  canaliculus  ;  so  soon  as  the  point 
of  the  instrument  touches  the  inner  wall  of  the  lachry- 
mal sac,  the  direction  of  the  blade  of  the  knife  is  to  be 
changed  from  the  horizontal  to  the  vei-tical  position ; 
by  this  manoeuvre,  the  eyelid  having  been  kept  lightly 
on  the  stretch  outwards,  the  whole  length  of  the 
canaliculus  is  divided,  and  the  blade  of  the  knife, 
without  being  withdrawn  from  its  position,  is  to  be 
gently  thrust  down  along  the  inner  wall  of  the  sac  and 
through  the  nasal  duct  into  the  nostril.  This  proceed- 
ing can  be  effected  in  very  much  less  time  than  I  have 
taken  to  describe  it,  and  it  will  save  subsequent  trouble 
to  pass  a  knife  of  this  kind  at  once  down  the  nasal 
duct,  and  any  resisting  structures  are  thus  to  be 
divided  up  to  the  bony  wall  of  the  canal,  until  the 
blade  of  the  knife  is  felt  to  be  free  in  the  duct,  and  can 
be  turned  round  or  removed  up  and  down  without  en- 
countering resistance.  In  the  majority  of  cases,  this 
operation  will  have  to  be  done  sooner  or  later,  and 
under  no  circumstances  can  the  proceeding  do  any 
harm.  This  operation  is  also  well  adapted  for  opening 
the  upper  punctum  and  canaliculus.  It  will  be  neces- 
sary during  the  subsequent  treatment  of  the  case  to 
pass  a  full-sized  lachrymal  probe  down  the  nasal  duct 
every  two  or  three  days,  so  as  to  keep  the  passage 
dilated  until  mucous  membrane  lining  it  has  healed. 
(8ee  Treatment  of  Fistula  Lachri/malis.) 

2.  Supposing,  however,  that  the  stricture  of  the  2,  in  com- 
canaliculus  is  both  complete  and  permanent,  so  that  we  P^^.^® 
cannot  pass  even  the  finest  director  along  the  canalicu- 
lus into  the  sac,  it  is  evident  that  we  must  endeavour 
to  efiect  another  passage  for  the  tears  either  through 
the  upper  canaliculus  or  from  the  lacus  lachi'ymalis 
into  the  sac,  behind  the  tendo  palpebrarum.*  The 
sac  having  been  punctured  from  this  latter  direction,  ^g^'," 
the  opening  must  be  maintained  by  passing  a  probe  the  sac. 


*  "Maladies  des  Yeux,"  par  M.  Weckcr,  torn.  i.  p.  786. 
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through  it  every  day,  so  as  to  form  a  fistula  between 
the  inner  angle  of  the  eye  and  the  lachrymal  sac. 
Mr.  Streatfeild's  operation  may  be  practised  with 
Streatfeild's  success  in  cases  where,  for  instance,  the  lower  pnnctum 
operation,       gQ  completely  closed  that  we  cannot  even  recognise 
its  position;  he  recommends  under  these  circumstances 
that  the  ujDper  punctum  and  canaliculus  be  divided, 
and  through  this  opening  a  fine  bent  director  be  passed 
into  the  inferior  canaliculus,  and  if  possible  through 
the  lower  punctum ;  if  not  the  lower  canaliculus  can 
the  laid  open,  directed  by  the  probe  that  has  been  in- 
serted into  it.    The  converse  operation  may  be  per- 
formed for  closure  of  the  upper  punctum.* 

Phlegmon  of  the  Lachrymal  Sac  is  attended  with 
great  pain,  and  often  gives  rise  to  fever  and  consider- 
able constitutional  distui-bance.  Phlegmon  of  the  sac 
commences  as  a  small,  hard,  and  painful  tumour, 
situated  at  the  inner  angle  of  the  eye  ;  as  the  inflam- 
mation advances,  the  skin  covering  the  sac  becomes 
tense  and  shining,  the  swelling  extending  to  the  cheek 
and  eyelids,  which  often  become  so  oedematous  that  it 
is  impossible  to  open  them.  At  first  sight  such  a  case 
may  resemble  one  of  purulent  conjunctivitis;  the  ab- 
sence, however,  of  a  purulent  discharge  from  the  eye, 
and  the  excessively  painful  spot  at  its  inner  angle,  suf- 
ficiently indicate  the  nature  of  the  disease. 

If  the  inflammatory  action  runs  on  unchecked,  sup- 
puration takes  place,  and  fluctuation  may  be  felt  over 
the  region  of  the  sac;  the  matter  points  outwards,  and 
ultimately  discharges  itself  through  an  opening  in  the 
skin.  The  inflammation  then  subsides,  and  the  parts 
may  return  to  their  normal  condition.  But  it  too  often 
happens,  if  the  disease  is  allowed  to  take  its  course, 
that  it  terminates  in  fistiila  lachrymalis.  This  perhaps 
closes,  and  an  abscess  again  forms,  so  that  gradually 
the  mucous  membrane  fining  the  sac  and  nasal  duct  is 
partially  or  completely  destroyed,  and  the  passage  of 
the  tears  into  the  nose  permanently  closed. 

Occasionally  caries  or  necrosis  of  the  lachrymal  bone 
follows  as  a  consequence  of  an  abscess  of  the  lachrymal 
sac.    More  frequently,  however,  complications  ot  the 
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*  Oplitlialmic  Hospital  Reports,  1860,  p.  4. 
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kind  are  only  met  with  among  scrofulous  and  syphi- 
litic patients.  Phlegmon  of  the  lachrymal  sac  is  by 
no  means  an  uncommon  starting-point  for  erysipelatous 
inflammation  of  the  face,  extending  in  all  probability 
to  the  scalp. 

Treatment. — In  the  early  stages  of  this  disease,  it  is  Treatment. 
advisable  to  paint  the  skin  over  the  inflamed  sac  with 
a  strong  solution  of  nitrate  of  silver,  and  ice  or  cold  Arg.  nit. 
compresses  may  be  constantly  applied  to  the  part.  I 
never  use  leeches  in  cases  of  this  kind,  especially 
among  hospital  patients;  they  often  do  more  harm 
than  good. 

If  suppuration  has  actually  commenced,  a  poultice  Poultices, 
should  be  applied  over  the  abscess,  and  changed  every 
second  hour.  Supposing  the  fomentations  do  not  re- 
lieve the  abscess,  so  far  as  to  enable  us  to  evacuate  its 
contents  through  the  natural  passage  by  pressure  over 
the  sac,  we  should  at  once  run  a  probe  pointed  knife 
through  the  punctum  and  canaliculus  into  the  sac. 

If  the  abscess  cannot  be  opened  in  this  way,  the  Open  ah- 
lids  shoald  be  separated  as  far  as  their  swollen  state 
will  permit ;  and  a  cataract  knife  should  be  passed  ^' 
with  its  flat  side  against  the  eyeball,  and  thrust  into 
the  tear-sac,  in  the  depression  existing  between  the 
commissure  of  the  lids  and  the  caruncle.  This  point  can 
generally  be  easily  reached,  especially  when  the  sac  is 
distended  with  fluid.  By  this  means  the  abscess  is 
opened  and  at  the  same  time  you  save  an  external 
wound.  In  some  few  instances  the  swelHng  of  the 
parts  is  so  great,  that  it  is  almost  impossible  to  open 
the  abscess  by  either  of  the  methods  above  described, 
and  under  these  circumstances  it  is  necessary  to  make  or  through 
an  incision  directly  into  the  most  prominent  point  of 
the  abscess ;  its  contents  are  evacuated,  and  the  wound 
treated  antiseptically. 

In  spite,  however,  of  all  our  care,  a  fistula  may 
form  between  the  sac  and  the  surface  of  the  skin, 
through  which  there  is  a  constant  discharge  of  tears  : 
the  skin  around  the  opening  becomes  thickened  and  ex- 
coriated, and  from  contraction  of  the  integument  ectro- 
pium  may  supervene,  adding  very  much  to  the  patient's 
discomfort. 

Fistula  Lachrymalis.— Fistula  of  the  lachrymal  Fistula 
sac,  as  I  have  shown  above,  generally  arises  as  a  ^^Lfs"*^' 
sequence  of  phlegmon  and  stricture  of  the  sac.  It 
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may,  of  course,  occur  from  injury  or  other  causes,  by 
wliicli  a  commuuication  is  established  between  the 
skin  and  the  sac,  and  it  is  often  kept  open  by  obstruc- 
tion of  the  nasal  duct,  the  lachrymal  secretion  passing 
through  the  pimcta  and  out  through  the  fistula, 
instead  of  into  the  nose. 

Treatment. — Tliis  being  the  case,  the  first  and  most 
obvious  aim  in  the  treatment  must  be,  to  open,  if  joos- 
sible,  the  normal  passage  for  the  tears  into  the  nares, 
by  dilating  the  nasal  duct.  This  was  formerly  done  by 
passing  a  style*  through  the  fistula  into  the  duct,  and 
retaining  it  there ;  the  j^assage  after  a  time  becomes 
dilated,  and  the  fistula  heals.  But  the  difficulty  in 
this  method  is  to  retain  the  style  in  the  duct ;  and 
although  various  ingenioiis  contrivances  have  been  in- 
vented for  the  purpose,  they  do  not  appear  to  answer, 
and  the  style  has  now  been  abandoned.  In  place  of  it, 
the  lachrymal  sac  is  opened,  as  I  have  before  described, 
by  slitting  up  the  punctum  and  canaliculus  and  gently 
thrusting  the  blade  of  the  knife  through  the  sac  into 
the  nasal  duct  and  down  into  the  nai'es. 

If  the  surgeon  is  thoroughly  acquainted  with  the 
anatomical  relations  of  these  parts,  he  will  have  but 
little  dilficulty  in  passing  a  probe  through  the  sac 
into  the  nasal  duct.  The  lid  should  be  everted,  and 
by  stretching  the  canal,  as  before  indicated  in  the 
operation  for  stricture,  we  avoid  the  risk  of  forcing  a 
fold  of  the  mucous  membrane  before  the  point  of  the 
probe,  which  would  jDreveat  the  instrument  from 
entering  the  nasal  sac.  The  probe  is  then  passed 
horizontally  along  the  opened  canaliculns  until  its 
extremity  reaches  the  inner  bony  wall  of  the  sac. 
The  direction  of  the  instrument  is  then  turned  verti- 
cally, as  shown  in  Fig.  19,  and  gently  passed  down 
through  the  sac,  its  point  being  then  directed  a  little 
outwards  and  forwards,  it  passes  into  the  nasal  duct 
and  so  reaches  the  nose. 

If  the  probe  is  arrested  at  the  point  where  the  canals 
coalesce  and  join  the  sac,  the  fact  may  be  known  by 
noticing  that  the  skin  near  the  tcndo-oculi  is  moved  when 


*  A  stylo  IS  a  small  piece  of  silver  wire,  about  one-twentieth 
of  an  inch  tliick,  and  one  and  a  half  iuelies  long,  bavin^^  a  neck 
bent  at  an  obtuse  augle  with  the  shaft  of  the  instrument  and 
terminating  in  a  bead.  ' 
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Pierce  ob- 
structions. 


the  probe  is  moved,  and  an  elastic  resistance  is  expe- 
rienced ;  whereas,  if  the  probe  has  entered  the  sac,  it 
hits    against   the  inner 
bony  wall,  and  the  skin  Fig.  19. 

is  motionless*  If  we 
find  an  obstruction  of  this 
kind  preventing  the  i^rohe 
from  entering  the  dnct, 
the  instrument  must  be 
withdrawn,  or  its  point 
turned  in  different  direc- 
tions until  the  probe  en- 
ters the  duct ;  but  should 
there  be  a  decided  obstruc- 
tion at  this  point,  the 
probe  may  be  carefully 
forced  through  it,  but  this 
is  hardly  likely  to  be  the 
case  if  the  blade  of  the 
knife  has  previously  pas- 
sed along  the  canal.  If 
there  is  much  difficulty  in 

passing  the  probe  into  the  nasal  duct,  which  ma^ 
happen  in  chronic  cases,  the  sac  having  much  dimi- 
nished in  size,  it  is  advisable  to  slit  up  the  upper  as 
well  as  the  lower  canaliculus,  so  as  to  leave  a  large 
oj)ening  into  the  sac,  the  internal  palpebral  ligament 
being  freely  divided,  and  by  this  means  procure  a  free 
opening  from  above  for  the  passage  of  the  instrument 
down  into  the  sac  and  duct. 

The  size  of  the  probe  to  be  employed  will,  of  course, 
vary  with  the  nature  and  extent  of  the  stricture.  As 
soon  as  the  end  of  the  probe  touches  the  mucous  mem- 
brane of  the  nose,  the  patient  feels  it  there,  so  that 
there  can  be  no  mistake  as  to  the  passage  of  the  in- 
strument. I  need  hardly  remark  that  it  is  very  neces- 
sary to  handle  our  instrament  lightly,  when  endeavour-  Using  great 
ing  to  pass  the  knife  or  a  probe  through  a  stricture  in  caution, 
the  nasal  canal,  otherwise  we  may  run  the  instrument 
through  the  bony  wall  of  the  canal,  and  inflict  a  per- 
manent injury  on  the  part. 

In  the  case  of  stricture  of  the  sac  or  nasal  duct,  com- 


*  Mr,  Bowman  on  Lachrymal  Obstruction :  Ophthalmic  Hos- 
pital Jleports,  vol.  i.  p.  16. 
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plicated  with  a  lachrymal  fistula,  the  probe  should,  if 
possible,  be  passed  through  the  nasal  duct  about  twice 
a  week,  until  it  is  fully  dilated.  The  natural  passage 
of  the  tears  being  thus  restored,  the  fistula  will  pro- 
bably heal  of  itself. 

It  often  happens,  however,  that  all  our  efFoi'ts  to 
restore  the  natural  channel  for  the  tears  are  ineffectual, 
and  consequently  the  fistula  remains  open,  to  the 
great  annoyance  of  the  patient.  To  remedy  this  state 
of  things,  three  methods  of  procedure  are  open  to  the 
surgeon — 1st,  the  introduction  of  a  style;  2nd,  the 
obliteration  of  the  lachrymal  sac ;  and  3rd,  removal  of 
the  lachrymal  gland. 

1.  I  have  already  spoken  of  the  style  as  having  fallen 
into  disuse  ;  but  if  the  sui-geon  determines  to  employ 
it,  the  following  is  the  method  of  doing  so.*  Should 
the  fistula  not  be  in  such  a  position  as  to  enable  us  to 
pass  a  probe  throiigh  it  into  the  nasal  duct,  it  must  be 
slit  up  so  as  to  allow  of  this  being  done.  We  may 
then  pass  an  ordinary  lachrymal  probe  through  the 
duct  into  the  nares.  The  style  may  subsequently  be 
introduced,  and  allowed  to  remain  in  the  dxict  for  two 
or  three  days,  when  it  must  be  withdrawn,  cleansed, 
and  returned  into  the  duct.  In  the  course  of  time  the 
canal  becomes  enlarged,  and  in  the  interim  the  tears 
find  their  way  down  into  the  nose  along  the  sides  of 
the  style. 

The  cnre,  however,  is  a  tedious  one ;  and  after  all, 
when  the  style  is  permanently  removed,  the  duct  is 
very  apt  to  contract  again.  But  independently  of  the 
chances  of  a  relapse,  the  irritation  caused  by  the  style 
is  often  so  great,  that  people  cannot  possibly  wear  it ; 
and  lastly,  the  instrument  frequently  slips  from  its 
position,  and  the  patient  cannot  return  it  into  the 
nasal  duct.  Consequently,  the  method  of  treatino-  a 
fistula  by  means  of  a  style  is  not  a  promising  one,  and 
is  certainly  surpassed  by  either  of  the  other  proceed- 
ings now  to  be  described. 

2.  Obliteration  of  the  lachrymal  sac,  in  cases  of 
fistula,  has  been  advocated  by  Dr.  Manfridi,t  of  Turin. 

The  lachrymal  sac  must  be  laid  completely  open* 
and,  if  necessary,  the  tendon  of  the  orbicularis  cut 


*  "Maladies  des  Yeux,"  par  L.  A.  Desmarres,  torn.  i.  p.  369 
f  Opklhalmic  Rcvkw^  vol.  ii.  p.  418, 
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through  to  expose  the  superior  eud  of  the  sac.  Man- 
fridi  then  introduces  a  speculum  into  the  wound,  and 
the  sac  is  to  be  carefully  cleansed  of  blood  and  matter ; 
after  which  its  entire  surface  is  to  be  smeared  over  By  chloride 
with  chloride  of  antimony.  A  piece  of  dry  lint  is  to  be  a^^timony 
placed  in  the  cavity,  over  which  poultices  may  be  ap- 
plied, our  objects  being  "  the  total  destruction  and 
extrusion  of  the  sac,  without  which  we  cannot  hope  for 
a  complete  and  permanent  result."  After  the  destruc- 
tion and  enucleation  of  the  sac  in  this  way,  "  a  channel 
of  communication  sometimes  still  exists  between  the 
lachrymal  conduits  and  the  uasal  canal." 

Mr.  Windsor,  of  Manchester,  prefers,  after  com- 
pletely laying  open  the  lachrymal  sac,  to  fill  it  with 
dry  lint,  allowing  the  lint  to  remain  in  the  sac  for  two 
days.  It  is  then  removed,  and  the  walls  of  the  sac 
having  been  thoroughly  cleansed,  the  cavity  is  to  be 
filled  with  lint  soaked  in  the  chloride  of  zinc  paste,  or  chloride 
which  should  be  allowed  to  remain  in  the  sac  for  two  of  zinc, 
hours.  The  Hnt  may  then  be  removed,  and  water- 
dressing  applied.  The  sac  sloughs,  and  comes  away 
in  the  course  of  a  few  days,  and  the  wound  rapidly 
heals. 

3.  Lastly,  removal  of  the  lachrymal  gland,  for  the  3  Eemoval 
cure  of  a  fistula  of  the  lachrymal  sac,  has  been  practised  ohaehry- 
by  Mr.  J.  Z.  Laurence  with  success.*  (See  page  81.)  ™^iei'*"<^- 

ChrOxVic  L\flammation  of  the  LACURyMAL''SAC  is  chronic 
a  common  form  of  disease.    It  usually  commences  i^^'ft'^M'^A- 
with  subacute  inflammation  of  the  lining  membrane  ;  tLTsac 
but  the  irritation  extending  to  the  mucous  membrane 
of  the  canaliculus  and  nasal  duct,  these  passages  be- 
come swollen  and  obstructed,  and  the  sac  is  slightly 
distended  in  consequence  of  the  accumulation  of  mucus  mucus  col- 
within  it.    Under  these  circumstances,  if  pressure  be  lects  in  the 
made  over  the  sac,  a  whitish,  glairy  fluid  may  generally 
be  forced  through  the  puncta.  The  lachrymal  secretion  Lachry- 
caunot  pass  through  its  natural  channel,  and  accumu-  ma'io"- 
lating  in  the  inner  corner  of  the  eye,  it  runs  down  over 
the  cheek,  giving  the  patient  constant  annoyance ;  he 
seldom  complains  of  pain  in  the  part,  but  is  oc-  n«in 
casionally  troubled  with  an  itching  sensation  in  the 
region  of  the  sac. 

Ch  ronic  inflammation  of  this  kind  may  exist  for 


*  Ophthalmic  Review,  vol.  iii.  p.  138. 
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months,  without  either  increasing  or  receding ;  but  at 
any  time  acute  inflammation  may  supervene,  and  an 
abscess  of  the  sac  and  fistula  result. 

Treatment. — It  is  advisable,  as  soon  as  possible,  to 
open  the  sac  by  slitting  up  the  punctum  and  canaliculus, 
and  to  run  the  knife  down  through  the  nasal  duct ;  sub- 
sequently the  edges  of  the  wound  should  be  kept  apart 
till  they  have  healed,  so  as  to  establish  a  permanent 
opening  into  the  sac,  and  a  jDrobe  will  have  to  be 
passed^  to  keep  up  a  free  communication  into  the 
the  patient  should  make  pressure  with  his 
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Treatment. 


finger  over  the  inner  corner  of  the  eye  three  or  four 
times  a  day,  so  as  to  empty  the  sac.  This  done,  the 
sac  gradually  contracts  :  the  mucous  membrane  takes 
on  a  more  healthy  action,  and  the  disease  is  cured. 
The  recovery  is  expedited  by  syringing  out  the  sac 
once  a  day  with  an  astringent  lotion  (two  grains  of 
alum  and  two  of  sulphate  of  zinc  to  an  ounce  of  water), 
after  having  pressed  out  the  contents  of  the  sac  ;  the 
lotion  may  be  injected  with  an  Auel's  syringe.  It  is 
advisable  to  continue  this  application  for  some  time 
after  all  symptoms  of  the  inflammatory  action  have 
disappeared. 

Mucocele  consists  in  an  accumulation  in  the  lachry- 
mal sac  of  its  normal  secretion,  the  nasal  duct  being 
almost  always  occluded,  and  in  the  majority  of  cases 
there  is  also  more  or  less  obstruction  in  the  canaliculi, 
a  watery  eye  results,  and  the  sac  becoming  distended, 
a  small  tumour  forms  at  the  inner  angle  of  the  eye,  its 
size  varying  from  that  of  a  split  pea  to  a  pigeon's  egg. 
The  patient  complains  of  little  or  no  pain  in  the  part, 
and  the  skin  over  the  sac  is  not  inflamed.  During  the 
early  stages  of  the  disease  fluctuation  may  be  felt  in 
the  sac,  but  as  it  becomes  more  distended  and  tense,  it 
feels  harder,  and  might  possibly  be  mistaken  for  a 
fibrous  growth.  The  canaliculi  and  nasal  diict  being 
occluded  to  a  greater  or  less  extent,  it  generally  re- 
quires firm  pre'^Frro  to  be  made  over  the  mucocele 
before  its  glairy  contents  can  be  forced  out  through  the 
pun  eta. 

Treatment. — The  sac  having  been  opened  through 
the  canaliculus,  it  will  then  be  necessary  to  dilate  the 
obstruction  in  the  nasal  duct  as  I  have  already  de- 
scribed ;  for  it  rnust  be  remembered  that  both  the  upper 
and  lower  openings  into  the  sac  are  for  the  most  part 
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closed  in  cases  of  mucocele.  These  obstructions  having 
both  been  overcome,  we  may  hope  to  restore  the  JbsTruc! 
passage  oUhe  tears  mto  the  nose,  and  thus  efFectuallv 
cure  the  disease. 

PoLYn  AND  CONCRFTIOXS  IN  THE  SaC— A  poljpus  has  Polypi 

Deen  known  to  grow  from  the  lining  membrane  of  the  ^oif- 
lachrymal  sac.  Calcareous  concretions  also  may  form 
m  it,  obstractmg  the  passage  of  the  tears  into  the  nose. 
A  polypus  m  this  situation  is  a  very  rare  form  of  disease- 
it  induces  symptoms  similar  to  those  of  mucocele,  but 
the  tumour  feels  less  elastic  to  the  touch,  and  of 
course  no  fluctuation  can  be  felt  in  it.  If  there  is  any 
doubt  on  the  subject,  a  grooved  needle  may  be  run  into 
the  tumour  and  its  character  ascertained  with  certainty. 

The  nature  of  the  obstruction,  if  arising  from  cal- 
careous matter,  may  be  at  once  ascertained  by  passing  How  dis- 
a  probe  into  the  sac ;  the  contact  of  the  instrument  ti^g^isiied. 
with  the  sandy  particles,  accumulated  either  there  or 
m  the  canaliculus,  cannot  be  mistaken  for  any  other 
condition  of  the  parts. 

In  cases  of  this  kind  the  canaliculus  and  sac  must  Treatment 
be  laid  open,  and  the  calcareous  matter  turned  out  of 
them.    The  same  remark  applies  to  the  treatment  of 
a  polypus ;  but  in  this  case  the  tissues  coverino-  the 
sac  must  be  divided,  and  the  polypus  carefully  re-  t>       f  , 
moved,  together  with  its  peduncle,  otherwise  it  will  remoTai 
cei-tamly  grow  again. 

OBsmucTioN  OF  THE  Nasal  Duct.— The  nasal  duct  Obstbuc- 
sometimes  becomes  partially,  or  it  may  be  wholly  ob- 

TION  OB 

literated,  most  commonly  from  chronic  inflammation  ^^^^^ 
and  thickening  of  the  lining  membrane  ;  but  it  may  be 
from  periostitis,  or  disease  of  the  bones  forming  the 
walls  of  the  lachrymal  duct. 

The  symptoms  caused  by  obstruction  of  the  duct  are, 
dryness  of  the  corresponding  nostril,  the  formation  of 
a  slight,  painless,  and  elastic  swelling  in  the  position  SweUingof 
of  the  lachrymal  sac,  and  a  constant  overflow  of  l^"- 
tears  from  the  eye.    By  pressure  over  the  region  of  the  tion. 
sac,  we  may  determine  whether  the  obstruction  is  in 
the  nasal  duct,  or  between  the  puncta  and  the  sac ; 
if  the  latter,  there  will  be  no  regurgitation  of  muco- 
purulent fluid  through  the  puncta  ;  but  if  the  stricture 
be  m  the  nasal  duct,  though  the  symptoms  above  Eegurgita- 
enumerated  exist,  the  lachrymal  secretion  will  find  its 
way  into  the  sac,  and  on  pressure  being  made  over  it  p^^*^*- 
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a  drop  of  fluid  will  ooze  through  the  puncta.  If  the 
stricture  is  not  complete,  part  of  it  may  find  its  way 
down  into  the  nose. 

The  treaiment  of  stricture  of  the  nasal  duct  has 
already  been  described,  page  140.  It  consists  of  open- 
in^  the  canaliculus  and  passing  a  narrow-bladed  knife 
and  subsequently  a  full- sized  probe  down  through 
the  lachrymal  sac  and  the  obstructed  duct,  so  as  to 
dilate  the  passage.  The  probe  should  not  be  passed 
more  than  once  or  twice  a  week,  but  the  dilatation  of 
the  passage  frequently  requires  much  patience,  on  the 
part  of  the  patient,  and  the  surgeon  also. 

Should  the  obstruction  be  a  bony  one,  which  is  very 
rare  indeed,  compared  with  the  number  of  cases  that 
occur  from  thickening  of  the  mucous  membrane,  we 
are  not  likely  to  cure  it  with  the  probe  ;  it  might  then 
possibly  be  necessary  to  destroy  the  lachrymal  sac,  and 
perhaps  to  remove  the  lachrymal  gland,  though  I  have 
never  had  to  perform  an  operation  of  the  kind  for 
cases  of  this  description. 

Inflammation  or  the  Internal  Angle  of  the  Eye. — 
An  abscess  in  this  situation  may  lead  to  the  erroneous 
supposition  that  the  sac  itself  is  involved  in  the  mis- 
chief. That  such  cases  occur  is  certain,  for  we  see 
abscesses  form  and  burst  in  this  situation  without  the 
lachrymal  apparatus  being  in  any  way  compromised. 
In  instances  of  this  descri])tion,  the  abscess  comes  on 
without  any  symptoms  of  previous  disease  of  the 
lachrymal  sac  ;  the  inflammation  sets  in  suddenly,  and 
is  not  nncommonly  attended  with  erysipelas,  especially 
if  the  patient  is  in  a  weak  state  of  health.  The  eyelids 
become  much  swollen,  and  lachrj^mation  may  exist 
from  pressure  of  the  abscess  on  the  lachrymal  sac. 
After  a  few  days  suppuration  occurs,  and  the  abscess 
points  ;  a  small  quantity  of  pus  escapes,  and  in  a  short 
time  all  traces  of  the  disease  disappear. 

Treatment. — In  the  early  stages  of  the  disease  we 
may  paint  the  skin  over  the  sac  with  a  strong  solution 
of  nitrate  of  silver.  Subsequently,  if  suppuration  has 
taken  place,  the  abscess  must  be  opened  and  poultices 
applied  till  pus  ceases  to  be  formed.  The  wound  heals, 
and  the  parts  speedily  return  to  their  normal  condition. 

Deficient  Secretion  of  Tears.  —  I  have  already 
noticed,  page  80,  some  of  the  diseases  to  which  the 
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kchrymal  gland  is  liable  ;  but  we  occasionally  meet 
with  cases  m  which,  without  any  apparent  cause,  the 
gland  ceases  to  secrete.  I  had  a  lady  under  my  care 
same  time  ago,  who  never  knew  what  it  was  to  shed  a 
tear;  she  was  unable  to  cry  because  the  lachrymal 

mtlnf''^'^^"'  r''i^\  any  tears.     In  this  cas/  the  Eye  may  or 
patient  did  not  suffer  from  dryness  of  the  eye  or  other  «^ay  not  be 
inconvenience  as  is  sometimes  the  case  in  affections  of 
this  kind.    We  can  hardly  expect  to  be  able  to  rouge 
the  lachrymal  gland  to  action  under  these  circum- 
stances, but  we  may  be  able  to  relieve  the  symptoms 
of  dryness  of  the  eye  to  which  it  occasionally  mves 
rise,  by  applying  a  dilute  solution  of  potash  to  the 
conjunctiva  three  or  four  times  a  day  ;  a  few  drops  of  Potash 
liquor  potassae  to  an  ounce  of  water  will  be  about  the  lotion  for. 
strength  required. 

EpiPHOKA  is  just  the  opposite  condition  to  the  above  ;  epiphorx 
the  tears  are  secreted  in  such  large  quantities  that 

I  '^^^^^^        t^eir  way  down  through  the  puncta 
and  collecting  m  the  corner  of  the  eye,  they  overflow 

^^iTi"  'J°T''       "^^^^^^    ^^^""^  i«  no  fault  whatever  ^ 
with  the  lachrymal  passages,  but  simply  an  excess  of  fe'^rT"' 
tears  formed  by  the  gland. 

Temporary  epiphora,  for  instance,  is  induced  by  the  ui.rr, 
presence  of  a  foreign  body  on  the  surface  of  the  cornea,  poraryi 
or  it  arises  from  irritation  m  some  other  part  of  the  ''^'^^"^ 
body— as,  for  instance,  from  intestinal  worms,  or  from 
teething.    As  a  general  rule,  it  is  to  these  excitincr 
causes  we  must  direct  our  attention;  by  removing 
them  the  lachrymal  gland  will  resume  its  normal 
functions,  whereas  the  application  of  blisters  to  the 
temple,   and  all  local  remedies,  will  be  perfectly 
futile. 

In  cases  of  a  more  permanent  kind,  where  our  en-  ifperma 
deavours  have  failed  to  afford  relief,  we  are  justified  "ent,  re- 
in excising  the  lachrymal  gland.    The  watery  eye,  on  T'l 
the  one  hand,  is  a  constant  source  of  trouble  to  the     °  ' 
patient,  and  on  the  other,  the  removal  of  the  gland  is 
attended  with  no  further  inconvenience  than  that 
caused  by  the  necessary  incisions.  These  will  probably 
heal  m  a  week  or  ten  days,  and  leave  the  patient  quite 
unconscious  of  his  loss,  except  under  circumstances  of 
emotional  disturbance  ;  and  this  deficiency  of  tears  is 
more  than  compensated  by  the  prevention  of  their 
overflow.    Nor  will  the  eye  be  left  absolutely  dry,  for 

L 


146         DISEASES  OF  THE  LACHRYMAL  PASSAGES. 


Lachbt- 
iiAL  Cyst?. 


Appear- 
ance. 


Impede 
the  eye. 


Arise  from 
obstructed 
ducts. 


To  he 
opened 
from 
within. 


JiaiVLM. 


Open  from 
■within. 


although  the  lachrymal  gland  is  removed,  a  considerable 
quantity  of  watery  fluid  is  still  secreted  by  the  subcon- 
junctival glands,  which  keeps  the  mucous  membrane 
moist,  independently  of  the  secretion  from  the  lachrymal 
gland. 

Lachrymal  Cysts  (Dacryops)  commence  as  small 
tumours  in  the  upper  and  outer  part  of  the  eyelid, 
extending  backwards,  beneath  the  border  of  the  orbit, 
towards  the  lachrymal  gland.  "  If  the  lid  be  drawn 
up  on  to  the  brow,  and  pressure  be  simultaneously 
applied  in  a  downward  and  inward  direction,  a  tense, 
elastic,  fluctuating  swelling  instantly  starts  out  be- 
tween the  eyeball  and  the  inner  surface  of  the  eyelid."* 
As  the  tumour  increases  in  size,  the  movements  of  the 
eye  become  restricted,  and  it  may  even  cause  exoph- 
thalmos. If  the  patient  cries,  the  tumour  suddenly 
enlarges ;  this  is  a  very  characteristic  feature  of  the 
afi"ection. 

This  rare  form  of  disease,  as  Mr.  Hulke  states,  de- 
pends for  the  most  part  upon  obstruction  of  one  or 
more  of  the  lachrymal  ducts,  in  consequence  of  a  neg- 
lected abscess  or  wound  of  the  eyelid.  The  tears, 
being  prevented  from  escaping,  collect  behind  the 
point  of  stricture  and  cause  the  dilatation  of  the  duct 
above  described. 

Treatment. — A  permanent  opening  must  be  made 
into  the  cyst  from  the  inner  surface  of  the  eye- 
lid, the  tears  can  then  pass  away  over  the  eye. 
If  the  opening  is  made  externally  through  the 
skin  of  the  eyelid,  a  very  troublesome  fistula  may 
result. 

FiSTTJLiE  OF  THE  Lachrymal  Gl.\nd  occasionally 
form  as  the  result  of  an  abscess  or  injury  of  the  gland. 
A  fistulous  opening  leading  to  the  lachrymal  gland 
having  formed,  it  may  be  in  the  skin  of  the  upper 
eyelid,  a  clear  fluid  discharge  constantly  drains  away 
through  it  over  the  skin  of  the  lid,  and  a  probe  may 
be  passed  through,  the  fistula  in  the  direction  of  the 
lachrymal  gland.  In  a  case  of  this  kind  it  is  advi- 
sable to  pass  a  probe  along  the  course  of  the  fistula, 
and  then,  having  everted  the  eyelid,  to  cut  down 


*  Mr.  J.  W.  Hulke  on  Daci^ops  Fistulosus :  Oj)h.  Hosp. 
Reports,  vol.  i.  p.  285. 
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through  the  conjunctiva  on  to  the  probe,  and  in  this 
way  create  another  fistulous  opening  on  the  palpebral 
conjunctiva,  so  as  to  conduct  the  lachrymal  secretion 
to  Its  proper  destination.    The  actual  cautery  should 
then  be  apphed  to  the  mouth  of  the  fistulous  opening  Cauterize 
on  the  outer  surface  of  the  eyehd,  in  the  hope  that  the 
intiammatory  action  thus  excited  may,  on  the  separa- 
tion  of  the  little  slough  caused  by  the  cautery,  close 
the  external  fistula.    AU  other  means  of  treatment 
having  tailed,  it  may  be  necessary  to  excise  the  la- 
chrymal gland  m  order  to  cure  the  fistula. 
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CHAPTER  VI. 

DISEASES  OF  THE  SCLEROTIC. 

EijjJeo-oemia— Episcleritis— UlceraUon--SclerO'c1ioroi- 
ditis  anterior— Wounds  and  Injwries— Tumours. 

Htpeb-         Hyperemia  op  the  Sclerotic. — When  describing 
the  anatomy  of  the  eye,  p.  2,  I  mentioned  that  the 
conjunctiva  is  supplied  with  a  superficial  and  deep  set 
of  vessels,  and  that  these  form  a  ring  of  auastomosis 
round  the  circumference  of  the  cornea,  from  which 
vessels  are  given  off,  which  perforate  the  sclerotic  and 
anastomose  with  those  of  the  iris  and  choroid.  This 
The  "  Sole-  latter  set  of  vessels  is  known  as  the  "  sclerotic  zone  of 
rotic  zone."  ygggels,"  or  "  the  arthritic  ring       and  which  is  situ- 
ated in  the  subconjunctival  tissue ;  it  is  frequently  made 
apparent  by  congestion,  when  the  circulation  in  the  in- 
ternal structures  of  the  eye  is  deranged,  it  becomes  a 
most  valuable  indication  of  the  vascular  condition  of 
the  intra-ocular  parts.    (See  Fig.  2,  Plate  III.)  Un- 
less,  however,  in  diseases  of  the  cornea,  iris,  or  choroid, 
the  congested  "sclerotic  zone"  is  seldom  or  never 
seen  :  if,  therefore,  we  are  to  consider  the  appearance 
of  the  "  arthritic  ring"  as  an  indication  of  hypersemia 
Denotes  sclerotic,  we  must  admit  that  the  latter  patho- 

intra-o^cular  logical  condition  is  but  rarely  observed  in  practice,  ex- 
disease,       cept  as  a  complication  of  alterations  in  the  neighbour- 
ing structures. 

The  importance  of  this  fact  can  hardly  be  too 


*  The  term,  "arthritic  ring,"  has  been  applied  by  some  patho- 
logists to  a  narrow  white  ring  sometimes  seen  between  the 
cornea  and  the  vasciilar  zone,  and  which  was  formerly  supposed 
to  be  characteristic  of  rheumatic  or  "  arthritic  "  inllammation. 
This  is,  however,  not  the  case,  nor  has  the  appearance  any 
diagnostic  value. 


EPISCLERITIS. 


149 


strongly  insisted  on.  From  a  large  observation  of 
cases,  I  caa  safely  say  I  know  of  no  symptom  in  dis- 
eases of  the  eye  more  commonly  overlooked  or  misun-  Often  mis- 
derstood  than  that  of  the  sclerotic  zone  of  vessels,  "iiderstood. 
Cases  are  constantly  sent  to  me  as  suffering  from  scle- 
rotitis, or  keratitis,  whereas  the  real  seat  of  the  disease 
is  either  in  the  iris  or  choroid. 

In  all  doubtful  cases  of  the  kind  it  is  extremely  At-opine 
desirable  to  apply  atropine  to  the  eye,  and  watch  its  a  test  of 
action  on  the  pupil,  which  will  frequently  be  found  to 
dilate  irregularly,  from  the  presence  of  synechia,  the 
result  of  iritis,  and  if  so,  all  dilEculty  in  the  diagnosis 
will  be  cleared  up.  The  atropine  can  do  no  harm, 
even  supposing  the  condition  to  arise  from  some  other 
affection  of  the  eye,  and  as  a  test  of  the  participation 
of  the  iris  and  choroid  in  the  disease,  it  is  invaluable, 
especially  to  those  who  are  not  in  the  constant  habit  of 
examining  patients  suffering  from  diseases  of  the  eye. 

Episcleritis. — We  ocxjasionally  meet  with  cases,  es-  Episclbei- 
pecially  among  adult  females,  in  which  parenchymatous 
formations  oi  a  limited  character  take  their  rise  in 
the  sclerotic.    A  patient  affected  in  this  way  presents  Raised  and 
himself  to  us  with  a  dusky-red  or  reddish-yellow  ele-  red  spot  on 
vated  spot  in  the  sclerotic,  probably  as  large  as  a  split 
pea  or  bean,  usually  situated  on  the  inner  or  outer  side 
of  the  globe,  near  the  insertion  of  the  recti  muscles. 
There  is  generally  some  slight  conjunctivitis  over  and 
around  this  little  nodule  in  the  sclerotic.    The  patient  No  pain, 
seldom  complains  of  pain  or  inconvenience  beyond  a 
slight  stiffness  in  the  movements  of  the  eyeball; 
nevertheless,  in  some  cases,  especially  those  subject  to 
rheumatism,  the  patient  complains  of  intense  neural- 
gic pains  extending  from  the  affected  eye  over  the  side 
of  the  temple,  with  considerable  photophobia.  The 
protuberance  feels  hard,  precisely  as  if  a  small  fibrous 
tumour  were  growing  from  the  sclerotic ;  the  part 
is  vascular,  but  the  rest  of  the  eye  may  be  perfectly 
healthy. 

Some  of  these  cases  may  be  traced  to  a  syphilitic 
taint,  the  hypergenetic  process  in  the  sclerotic  result- 
ing in  the  formation  of  a  gummy  tumour  of  small  size,  "Gummy" 
pursuing  the  same  course  as  similar  growths  do  in 
other  parts  of  the  body,  and  under  these  circumstances 
the  growth  in  the  sclerotic  is  likely  to  recur  after  it 
has  disappeared  for  a  time. 
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The  progress  of  episcleritis  is  very  slow,  often  last- 
ing for  several  months  ;  but  it  has  a  natural  tendency 
to  recovery,  and  will  in  time  disappear,  unless  stimu- 
lated to  increased  growth  by  the  injudicious  application 
of  caustics  and  similar  agents  to  its  surface. 

Treatment. — The  eye  should  be  kept  at  rest  with  a 
pad  and  bandage,  and,  as  a  general  rule,  iodid.e  and 
bromide  of  potassium  combined  with  bichloride  of 
mercury,  and  a  generous  dietary,  will  hasten  the  re- 
moval of  these  parenchymatous  growths.  Local  appli- 
cations are  not  often  required,  but  Mr.  Soelberg 
Wells  thinks  that  a  solution  of  chloride  of  zinc,  i  of 
a  grain  to  an  ounce  of  water,  gradually  increased  to 
gr.  ij  to  the  ^,  is  useful ;  and  I  have  no  doubt  that 
a  solution  of  atropine  (gr.  ij  to  the  5j)  dropped  into 
the  eye  once  or  twice  a  day  is  beneficial,  especially  in 
cases  attended  with  neuralgic  pain  over  the  temple 
and  in  the  affected  eye. 

Ulceration  of  the  Sclerotic. — Mr.  Bowman  has 
described  a  peculiar  form  of  this  affection  as  "  small, 
intractable  ulcers  of  the  sclerotic,"*  and  I  have  lately 
met  with  a  case  of  this  kind.  The  patient  was  in  bad 
health,  the  ulcers  occurred  in  succession  in  both  eyes, 
and  were  situated  near  the  cornea ;  they  looked  as 
though  a  small  piece  of  the  sclerotic  had  been  punched 
out ;  and  in  the  right  eye  they  extended  so  deeply 
into  the  sclerotic,  that  ultimately  it  was  perforated. 
The  disease  was  of  a  most  obstinate  nature,  and  the 
patient  suffered  considerably  from  pain  in  the  eyes, 
intolerance  of  light,  and  profuse  lachrymation. 

Sclero-Choroiditis  Anterior. — By  this  term  is 
under.stood  an  affection  of  a  limited  portion  of  the 
choroid  and  sclerotic  tunics,  which  may  or  may  not  be 
inflammatory  in  its  origin,  but  which  results  in  the 
adhesion,  wasting,  discoloration,  and  ultimate  bulging 
of  the  parts  from  intra-ocular  pressure.  Sclero-cho- 
roiditis  anterior  is  said  to  be  "  partial,"  when  only  a 
portion  of  the  sclerotic  between  the  cornea  and  equator 
of  the  eye  is  involved ;  it  is  "  complete  "  when  the 
whole  circumference  of  the  globe  is  involved,  the  dis- 
eased action  being  in  by  far  the  majority  of  cases  con- 


•  Bowman,  "Parts  concerned  in  Operations  on  the  Eye," 
Appendix,  p.  109.  ' 
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fined  to  the  region  of  the  ciliary  body  and  processes. 
In  the  complete  form  of  the  disease,  the  sclerotic  is  Thinning, 
extensively  degenerated,  and  at  the  same  time  the  bulging 
intra-ocular  pressure  is  increased,  so  that  the  anterior 
part  of  the  globe  is  forced  forwards,  the  diseased  scle- 
rotic yielding  before  the  increasing  tension  of  the  globe ; 
the  front  of  the  eye  thus  becomes  forced  more  or  less 
from  the  orbit,  projecting,  it  may  be,  so  far  forwards  as 
to  interfere  with  the  closure  of  the  eyelids.  Some 
greatly  dilated  ciliary  vessels  appear  on  the  surface  of  "  Staphy- 
the  projecting  sclerotic,  or  Stopliyloma  as  it  is  called,  lo"*-" 

Sclero-choroiditis  anterior  may  arise: — 1st,  From 
primary  degenerative  changes,  involving  the  vessels  causes  and 
and  fibrous  tissue  of  the  parts,  including  the  sclerotic;  varieties. 
2nd,  From  intlammation  of  the  ciliary  body,  a  por- 
tion of  its  structure  being  destroyed.  In  this  case 
the  sclerotic  in  the  immediate  vicinity  not  only  suffers 
directly  from  the  effects  of  intlammation,  but  also 
from  a  diminished  supply  of  nxttriment  and  secondary 
degeneration,  in  consequence  of  the  disease  of  the 
ciliary  body ;  fiatty  degeneration  occurs,  it  gradually 
yields  to  the  intra-ocular  pressure,  and  a  staphyloma 
results.  3rd,  Sclero-choroiditis  may  arise  from  the 
effects  of  an  incised  wound  over  the  region  of  the 
ciliary  body. 

1.  In  the  first  class  of  cases  there  are  no  prominent  i.  De^ene- 
gymptoms  to  mark  the  advent  or  progress  of  the  dis-  ratiw, 
ease  ;*  the  structural  changes  are  gradually  esta- 
blished, probably  commencing  with  disease  of  the 
choroidal  vessels  of  the  part,  upon  which  fatty  dege-  VascnlHr 
neration  of  the  dependent  tissues  supervenes.    These  atrophy, 
become  disintegrated  and  removed,  with  the  excep- 
tion of  the  pigment  cells,  which  seem  to  resist  these 
changes,  and  are  left  isolated  and  adherent  to  the 
sclerotic. 

I  before  mentioned  that  the  sclerotic  is  mainly  de-  Gradual 
pendent  upon  the  vessels  of  the  choroid  for  its  nourish-  ^astun;  of 
ment;  as,  therefore,  these  changes  progress  in  the 
ciliary  body,  the  sclerotic  covering  the  part  ceases  to 
obtain  sufficient  nutrient  material  to  maintain  it  in  a 
healthy  state  ;  fatty  degeneration  occurs,  and  the  dis- 
eased portion  of  the  sclerotic,  being  no  longer  able  to 


*  "Maladies  des  Yeax,"  par  M.  Wecker,  voL  i.  p.  246. 
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resist  the  intra-ocular  pressure,  gradually  yields  to  it, 
and  bulging  outwards,  ibrms  a  protuberance  over  the 

region  of  the  ciliary  body  (Fig. 
20).  The  size  of  the  tumour  of 
course  depends  upon  the  extent 
of  the  degenerative  changes  that 
have  taken  place. 

A  staphyloma  of  the  sclerotic 
thus  formed  is  of  a  dark  bluish 
colour,  often  almost  black,  on 
account  of  the  pigment  cells  of 
the  ciliary  body  having  become  intimately  attached 
to  its  inner  surface,  and  their  colour  being  seen 
through  the  attenuated  sclerotic.  This  form  of 
disease  often  makes  but  very  slow  progress,  and  may 
become  stationary  at  any  period  of  the  patient's 
life ;  but  if  irritation  and  congestion  are  excited 
in  the  neighbouring  structures,  the  parts  already 
prone  to  disease  undergo  fui-ther  changes,  and  a 
considerable  portion  of  the  ciliary  body,  and  of  the 
sclerotic  covering  it,  may  become  involved  in  the  morbid 
action.  In  this  case  the  nutrition  of  the  vitreous  and 
lens  is  apt  to  suffer,  the  former  becoming  fluid  and 
flocculent,  the  latter  more  or  less  opaque,  so  as  greatly 
to  interfere  with  the  perfection  of  vision.  Under  more 
favourable  circumstances,  these  cases,  of  what  may  be 
called  degenerative  sclero-choroiditis  anterior,  do  not 
materially  damage  the  patient's  sight. 

2.  In  instances  of  sclero-choroiditis  anterior,  ori- 
ginating in  inflammation  of  the  ciliary  body,  precisely 
the  same  pathological  changes  ultimately  ensue,  and 
result,  as  in  the  previous  variety,  in  the  formation  of  a 
staphyloma.  The  early  symptoms,  however,  are  those 
of  irido- choroiditis ;  the  congested  sclerotic  zone  of 
vessels  exists,  indicating  abnormalities  in  the  intra- 
ocular circulation;  there  is  pain  in  the  eye,  increased 
on  pressure  over  the  inflamed  ciliary  body,  and  in- 
tolerance of  light;  haziness  of  vision  from  opacity 
of  the  vitreous  follows  ;  and  there  is  marked  increase 
of  tension  of  the  eyeball.  The  symptoms  often  run' a 
subacute  course  ;  but  from  effusion  taking  place  into 
the  part,  the  choroid  is  apt  to  be  torn  away  from  the 
sclerotic ;  or  from  damage  done  to  its  vessels  durino- 
the  inflammation,  degenerative  changes  often  proores's 
rapidly  in  the  latter  structure,  and  as  I  have  above 
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described,  in  cases  not  originating  in  inflammation,  it 
gradually  yields  to  the  intra-ocular  pressure,  and  a 
staphyloma  occurs.    This  bulging  of  the  sclerotic  may  gtaphy 
be  ot  very  considerable  size,  so  much  so  as  ultimately  loma. 
to  project  forwards  between  the  eyelids  and  impede 
their  movements,  or  even  prevent  their  closing.  In 
instances  of  this  kind  the  retina  becomes  detached, 
and  the  eye  totally  destroyed.    On  the  other  hand,  if  sight  may 
the  staphyloma  does  not  reach  any  very  considerable 
size,  and  a  suflicient  quantity  of  healthy  choroid  is 
left  to  supply  nourishment  to  the  vitreous  and  lens, 
the  patient  may  retain  a  very  fair  amount  of  vision  for 
a  time;  but  in  too  many  cases  of  this  description 
exacerbations  of  the  disease  occur,  ending  in  destruc- 
tion of  the  eye. 

3.  In  instances  of  wounds  dividing  the  sclerotic  3.  Trau- 
oyer  the  ciliary  region,  a  hernia  of  a  portion  of  the  "^atio- 
ciliary  body  may  take  place  through  the  incision,  and  ciliary 
unless  the  case  is  speedily  brought  under  treatment,  hernia, 
the  intra-ocular  pressure  not  only  forces  the  edges  of 
the  wound  apart,  but  protrudes  more  of  the  ciliary 
process  through  it.  This  extruded  portion  becomes,  in 
the  course  of  time,  covered  by  fibrous  tissue,  so  that  Adventiti- 
a  staphyloma  is  formed,  the  inner  surface  of  which  is  °n  ^ 
lined  by  the  remains  of  the  ciliary  body  or  choroid, 
according  to  the  position  of  the  original  wound.  In 
consequence  of  the  irritation  and  stretching  to  which 
the  parts  are  exposed,  subacute  inflammation  is  esta-  Resulting 
blished,  and  progressive  degenerative  changes,  such  as  staphy- 
I  have  already  described  in  other  cases,  set  in  ;  more 
of  the  sclerotic  may,  in  this  way,  be  involved,  until  at 
last  a  very  large  staphyloma  is  formed. 

In  instances  of  this  description,  unfortunately,  the 
damage  is  not  confined  to  one  eye — the  irritation  is 
too  frequently  propagated  from  the  injured  eye  to  the  .  ,. 
sound  one,  and  unless  the  source  of  irritation  is  re-  ti™n  of*the 
moved,  the  patient  will  very  probably  lose  his  sight  "t^er  eye. 
altogether. 

From  whatever  cause  a  staphyloma  of  the  sclerotic 
may  arise,  it  follows,  if  the  protrusion  be  a  large  one, 
surrounding  perhaps  the  whole  or  a  greater  part  of  the 
circumference  of  the  eye,  that  extensive  changes  must 
occur  within  the  globe.  Hence  we  notice  in  cases  of 
this  kind  that  the  iris  becomes  altered  in  colour,  the  Deep-seated 
lens  often  opaque  and  more  or  less  dislocated,  the  changes. 
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vitreous  watery,  and  the  depth  of  the  anterior  chamber 
is  greatly  increased.  In  fact  the  eye  thus  affected 
becomes  almost  completely  disorganized. 

Treafment. — In  the  degenerative  form  of  sclero- 
choroiditis  anterior,  but  little  can  be  done  to  cure  the 
essential  disease,  which  often  depends  upon  a  scrofulous 
or  lymphatic  diathesis.  Much  may  be  effected,  how- 
ever, in  the  way  of  preserving  the  eye  from  further 
damage,  by  warning  the  patient  of  the  danger  he  runs 
from  over-exerting  it,  and  of  the  necessity  there  is  for 
protecting  it  from  external  injury  and  from  the  glare 
of  the  sun,  and,  in  fact,  of  taking  all  possible  care  of 
the  diseased  organ.  In  this  way  the  structural  changes 
may  be  prevented  from  making  further  progress,  espe- 
cially if  at  the  same  time  the  patient's  general  health 
and  nutrition  can  be  improved  by  a  change  of  circum- 
stances and  appropriate  regimen.  Any  depressing 
influences  are  likely  to  tell  upon  the  weak  point,  and 
as  surely  the  sclero-choroiditis  will  then  advance 
steadily  onwards. 

If  the  affection  depends  upon  inflammatory  changes, 
our  treatment  must  be  mainly  directed  towards  the 
mitigation  of  the  primary  cause  of  the  disease  ;  and 
as  a  means  to  this  end  we  shall  probably  resort,  among 
other  measures,  to  paracentesis  or  iridectomy  ;  but  for 
further  details  on  this  subject,  I  would  refer  to  the 
chapter  on  irido-choroiditis.   AVTien  once  a  staphyloma 
has  formed,  the  eye  will  require  every  care  and  atten- 
tion, on  the  part  of  both  sui-geon  and  patient,  in  order 
to  prevent  a  reciirrence  of  the  inflammatory  action  and 
an  increase  of  the  staphyloma.    If,  in  instances  of  this 
description,  the  staphyloma  is  of  considerable  size,  and 
the  sight  of  the  eye  destroyed,  there  can  be  no  two 
opinions  as  to  the  propriety  of  excising  the  anterior 
part  at  least  of  the  diseased  eyeball  (abscission).  If 
this  is  not  done,  the  irritation  going  on  in  the  part 
may  very  probably  lead  to  sympathetic  irritation  in 
the  other  eye,  while  its  removal  will  save  the  patient 
much  annoyance  and  inconvenience. 

In  the  third  class  of  cases,  if  the  wound  of  the  scle- 
rotic is  of  recent  origin,  and  a  portion  of  the  ciliary 
body  is  protruding  through  the  wound,  it  is  advisable 
to  put  the  patient  under  the  influence  of  chloroform, 
and  a  Weiss's  stop-speculum  having  been  adjusted,  the 
extruded  choroid  is  to  be  snipped  off,  and  the  sclerotic 
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edges  of  the  wound  carefully  brought  together,  and  re-  close  by 
tained  in  apposition  with  a  fine  suture.    The  eyelids  sutures, 
should  subsequently  be  cloaed,  and  the  eye  kept  at 
rest  with  a  pad  and  bandage.  We  may  possibly  in  this 
way  prevent  the  formation  of  a  staphyloma,  and  the 
sclero-choroiditis  attending  it. 

If  the  case,  when  first  brought  to  our  notice,  be  of  Except  in 
long  standing,  it  will  be  well  not  to  interfere,  provided 
the  staphyloma  is  of  no  great  size,  and  the  patient 
retains  some  amount  of  sight.  But  if  the  vision  is 
destroyed,  and  the  staphyloma  is  a  large  one,  the 
sooner  abscission  of  the  eyeball  is  performed  the  better. 

Another  consideration  must  also  guide  our  practice  Sympa- 
in  such  cases.   Sympathetic  irido-choroiditis,  as  I  have  ^.^^joi^'f*'" 
elsewhere  explained,  is  a  most  insidious  and  dangerous 
form  of  disease,  and  is  what  we  have  most  reason  to 
fear  in  cases  of  sclero-choroiditis  arising  from  wounds  Endangers 
of  the  sclerotic.    I  have  no  hesitation,  therefore,  in 
saying,  that  supposing  the  sight  of  the  injured  eye  is 
partially  retained,  but  the  vision  of  the  sound  eye 
gradually  becomes  impaired,  or  symptoms  of  irritation 
in  the  cornea  or  deeper  structures  make  their  appear-  jsreeessi- 
ance,  extirpation  or  abscission  of  the  injured  organ  tates  im- 
miist  be  insisted  on  at  once ;  any  delay,  under  these 
circumstances,  may  end  in  total  loss  of  sight  in  both 
eyes.     On  the  other  hand,  by  removing  the  diseased 
eye  in  time,  we  may  reasonably  hope  to  stop  the 
further  progress  of  the  malady  in  the  sound  one,  the 
effects  of  which  we  shall  never  be  able  to  cure  if 
allowed  to  run  its  course. 

Wounds  of  the  Sclerotic. — Incised  wounds  of  the  Wounds 
sclerotic  are  by  no  means  of  common  occurrence, 
the  part  being  so  well  protected  by  the  bony  walls  of 
the  orbit.    When  an  injury  of  the  kind  does  occur,  we 
seldom  see  a  hernia  of  the  choroid  (as  in  the  case  of  the 
ciliary  body)  on  account  of  the  intimate  natui*e  of  the 
connexion  that  exists  between  the  choroid  and  the 
sclerotic.    The  retina,  however,  under  these  circum-  Retina  in- 
stances, is  generally  torn  through,  and  a  portion  of  the  the'cil-atrii 
vitreous  escapes  ;  the  torn  edges  of  the  retina  are  apt 
to  get  entangled  in  the  wound,  and  as  the  latter  And  dis- 
cicatrizes  and  contracts,  the  retina  is  dragged  from  its  pl'i'Ced. 
attachments  to  the  choroid,  and  the  patient's  sight  is 
destroyed. 

I  lately  saw  an  instance  of  the  kind  in  a  lad  who  Case. 
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had  been  struck  by  a  piece  of  percussion-cap  on  tlie 
outer  part  of  the  eye  ;  the  sclerotic  had  been  torn  open, 
and  the  wound  had  subsequently  cicatrized.  At  the 
time  I  saw  this  boy,  some  few  months  after  the 
accident,  the  eye  appeared  healthy ;  but  on  dilating 
the  pupil  with  atropine,  I  found  that  the  retina 
stretched  across  the  posterior  concavity  of  the  eye,  like 
a  curtain  in  the  vitreous  chamber,  having  been  drawn 
into  that  situation  in  the  way  I  have  described.  The 
sight  of  the  eye  was  of  course  completely  destroyed. 

As  I  have  mentioned  in  the  preceding  page,  we 
should  if  possible  bring  the  edges  of  an  incised  wound 
in  the  sclerotic  together  with  fine  sutures  as  soon  as 
possible  after  the  injury,  especially  if  the  wound  is  not 
a  large  one,  and  no  very  considerable  portion  of  the 
contents  of  the  globe  have  escaped. 

Rupture  of  the  Sclerotic.  —  This  accident  may 
occur  from  a  direct  blow  on  the  eye,  inflicted  with  a 
blunt  instrument,  or  the  closed  fist,  or  from  a  fall.  In 
cases  of  this  description,  the  sclerotic  is  most  commonly 
burst  open  at  its  upper  or  inner  part,  near  the  margin 
of  the  cornea,  or  between  the  cornea  and  the  insertion 
of  the  recti  muscles. 

A  blow  on  the  eye,  sufficiently  severe  to  rupture  the 
sclerotic,  necessarily  affects  the  other  structures  con- 
tained in  the  eyeball,  and  at  the  instant  when  the  scle- 
rotic bursts  open,  the  lens  is  usually  forced  out  through 
the  wound,  dragging  the  iris,  and  often  a  portion  of 
the  choroid,  away  with  it.  The  vitreous  may  also 
escape,  and,  in  fact,  the  eye  too  often  collapses,  and  is 
totally  lost.*  In  less  severe  cases  the  retina  may  be 
detached  from  the  effects  of  the  concussion,  or  from 
the  bursting  of  some  of  the  choroidal  vessels,  and  the 
ha3morrhage  which  then  takes  place  behind  it.  Under 
these  circumstances,  the  anterior  and  vitreous  cham- 
bers may  become  filled  with  blood,  and  it  will  be  impos- 
sible to  ascertain  exactly  the  lesions  that  have  taken 
place  in  the  fundus  of  the  eye  until  the  blood  has 
become  absorbed. 

Simple  Contusions  of  the  sclerotic,  apparently  of  a 
trivial  nature,  are  at  times  followed  by  remarkable 
changes  in  the  vitreous.    Probably,  the  circumstance 


*  See  several  cases  reported  by  Mr.  Hulke :  Ophthalmic  Hos- 
pital lieports,  vol.  i.  p,  292. 
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of  the  injury  is  forgotten,  and  the  patient  consults  the 
practitioner  for  gradual  loss  of  sight,  usually  complain- 
ing also  of  dark  objects  waving  about  before  the  field 
of  vision.    On  examining  the  eye  with  the  ophthalmo- 
scope, we  shall  find  that  the  vitreous  is  fluid,  and  small  Vitreous 
brown  or  black  specks  may  be  seen  floating  about  in  it.  ^^J'fl^jjj 
It  is  evident  that  in  these  cases  the  vitreous  body  has  ""^^  ' 
gradually  lost  its  consistency,  in  consequence  of  some 
impairment  in  its  nutrition,  determined  by  the  blow  ;  ^^n^  retina 
and  the  retina,  having  lost  its  normal  support,  is  in  detached, 
danger  of  becoming  detached,  and  the  patient's  sight 
destroyed. 

Prognosis. — The  prognosis  to  be  formed  in  instances  Prognosis 
of  severe  wounds  or  injxiries  of  the  sclerot'c,  is,  as  a  uuCavour- 
general  rule,  very  unsatisfactory.  Even  in  slight  cases, 
complications  such  as  I  have  above  indicated,  consist- 
ing of  detachment  of  the  retina,  or  degeneration  of  the 
vitreous,  may  occur,  and  damage  the  sight.  Lastly, 
injuries  of  this  description  are  likely  to  involve-  the 
choroid,  entailing  remote  ill  consequences,  as  I  shall 
subsequently  explain  when  speaking  of  diseases  of  that 
structure. 

Treatment. — In  a  case  of  rupture,  if  no  great  amount  Treatment. 
of  the  vitreous  has  escaped  from  the  wound,  its  edgps 
must  be  brought  together  by  means  of  fine  sutures,  and  Sutures  ia 
the  eye  kept  at  rest  till  the  wound  has  healed.    But  if  r^pt^^re. 
the  lens  and  a  considerable  portion  of  the  vitreous  have 
escaped  through  the  opening  in  the  sclerotic,  it  will 
be  well  to  allow  the  globe  to  collapse,  the  eye  being,  of 
course,  irrecoverably  lost.    Unfortunately  the  mischief 
does  not  stop  here,  for  sympathetic  irritation  is  not 
uncommonly  set  up  in  the  other  eye,  requiring  the  re- 
moval of  the  injured  organ.   It  will  always  be  a  matter  Excision 
for  consideration,  therefore,  if  it  may  not  be  as  well  to 
excise  the  globe  as  soon  after  the  accident  as  possible ; 
and  I  think  that  among  the  lower  classes  this  step  will  Among  tho 
generally  be  advisable,  supposing,  of  course,  that  the 
eye  has  collapsed  and  been  lost.    Any  attempt  to  pre- 
serve the  stump  of  the  eye,  as  a  support  for  an  artificial 
one,  will  be  useless  among  the  poor,  for  these  people 
would  find  an  ornament  of  this  description  more  trouble 
than  it  was  worth.    Among  the  upper  classes,  on  the  and 
contrary,  where  time  is  less  important,  and  ornamen-  '"^^^I'l^y- 
tation  a  thing  to  be  considered,  we  may  allow  of  some 
delay  before  removing  the  remains  of  the  injured  eye; 
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and  if  no  symptoms  of  sympathetic  irritation  arise  in 
the  other,  the  collapsed  globe  will  form  an  admirable 
support  on  which  to  rest  an  artificial  eye. 

Tumours  of  the  Sclerotic. — Morbid  growths,  whe- 
ther cancerous  or  otherwise,  rarely  commence  in  the 
sclerotic,  though  doubtless  this  structure  is  frequently 
involved  in  tumours  springing  from  the  choroid  within, 
or  from  the  tissues  contained  in  the  orbit  without. 
Mackenzie  mentions  several  cases  of  sarcomatous 
tumours  growino  from  the  sclerotic;  he  says  they 
most  commonly  occur  amongst  scrofulous  subjects. 
The  tumours  are  sometimes  single,  sometimes  in 
clusters  ;  they  may  be  soft  or  hard,  vascular  or  non- 
vascular. The  tendency  of  these  morbid  growths  is 
to  disappear  by  progressive  ulceration ;  but  the  morbid 
process  is  apt  to  result  in  perforation  of  the  sclerotic, 
and  the  eye  then  becomes  atrophied  and  destroyed. 

Mackenzie  says  these  fibro-plastic  tumours  present 
themselves  most  frequently  on  the  temporal  side  of  the 
eyeball,  and  at  first  are  of  a  whitish  colour.  Their  dis- 
position is  to  spread  and  involve  the  parts  around  them 
as  they  ulcerate.* 

A  few  rare  cases  are  on  record  in  which  melanosis 
has  attacked  the  sclerotic,  springing  from  its  external 
surface,  and  not  involving,  at  least  for  some  time,  the 
other  structures  contained  within  the  orbit.f 


•  Mackenzie  "  On  Diseases  of  the  Eye,"  4th  edit.  p.  703. 
t  Mr.  Poland  on  Protrusion  of  the  Eyeball :  Ophthalmic  Hos- 
pital Heports,  vol.  i.  p.  171,  where  two  such  cases  are  refenred  to. 
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Eypeo-cemic  —Muco-purulent  —Purulent  —Diphtheritic 
— Gramdar—Pusttdar  Conjunctivitis — Injuries  of 
the  conjunctiva — Hypertrophy  and  Atrophy— Ptery- 
gium— Relaxation— Serous  and  bloody  effusions  into 
the  conjunctiva — Tumours  of  the  conjunctiva — Dis- 
eases of  the  caruncle. 

CONJUNCTIVITIS. 

We  rtiay  now  proceed  to  study  the  diseases  of  the  con-  Conjun c- 
junctiva,  and  as  they  will  constitute  the  larger  portion 
of  the  "  eye  cases"  we  shall  meet  with  in  practice,  they 
demand  a  careful  consideration.    I  propose  describing  classilica. 
the  various  forms  of  conjunctivitis  (ophthalmia)  under  tion. 
the  following  heads  :  —  Hyperasmia,  Muco-purulent, 
Purulent,  Diphtheritic,  Granular,  and  Pustular  Con- 
junctivitis.* 

It  is  difficult,  in  the  first  three  of  these  afiections,  to  Transi- 
draw  a  line  of  demarcation  between  the  commencement  tionai 
of  one  form  of  disease  and  the  termination  of  that  pre- 
ceding  it ;  thus,  muco-purulent  conjunctivitis  is  always 
preceded  by  hypergemia,  and  purulent  conjunctivitis 
by  both  hypersemia,  and  muco-purulent  conjunctivitis  ; 
yet,  practically,  the  distinction  will  be  found  both 
natural  and  useful.  The  symptoms  of  diphtheritic, 
granular,  and  pustular  conjunctivitis  are  sufficiently 
well  marked  to  distinguish  them  from  one  another, 


*  It  seems  to  me  hardly  wise  to  retain  the  word  opMhalmia 
to  designate  diseases  of  the  conjunctiva  ;  we  employ  the  terms 
iritis,  choroiditis,  and  so  on,  to  signify  inflammation  of  the  iris 
and  choroid ;  why  not,  therefore,  conjunctivitis  in  analogous 
diseases  of  the  conjunctiva? 
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ac.d  also  from  the  first  named  affections  of  the  con- 
junctiva. 

The  discharge  from  the  eye  of  a  patient  suffering 
from  purulent  conjunctivitis  will,  in  the  great  majority 
of  cases,  if  inoculated  into  the  healthy  conjunctiva, 
induce  a  like  form  of  disease  ;  still,  this  sequence  is  not 
so  invariable  as  is  generally  sujjposed ;  for  instance, 
the  pus  from  the  eye  of  a  patient  affected  with  purulent 
conjunctivitis  may  excite  the  diphtheritic  form  of  dis- 
ease, if  introduced  into  the  eye  of  a  person  already 
predisposed  to  diphtheria.*  It  is  consequently  impos- 
sible to  predict,  with  absolute  certainty,  the  form  of 
conjunctivitis  from  which  a  patient  may  suffer,  although 
exposed  to  a  specific  contagion ;  and  it  behoves  us, 
therefore,  to  watch  the  invasion  of  the  disease  in  each 
instance  ;  for  upon  an  accurate  diagnosis,  and  a  well- 
selected  plan  of  treatment  at  this  stage,  the  issue  of 
the  case  often  depends,  and  the  remedies  to  be  employed 
,in  one  set  of  cases  are  often  absolutely  injurious  in 
another,  as,  for  example,  in  purulent  and  diiDhtheritic 
conjunctivitis. 

1  need  hardly  remark,  that  "  healthy  pus"  as  it  is 
called,  that,  for  instance,  which  is  generated  during 
the  repair  of  a  wound,  or  from  a  simple  abscess,  al- 
though the  conjunctiva  be  carefully  inoculated  with  it, 
cannot  excite  inflammation.  The  nature  of  healthy 
pus,  as  distinguished  from  that  which  is  capable  of 
propagating  disease  by  contagion,  is  one  of  the  many 
pathological  problems  yet  to  be  solved  ;  but  the  spread 
of  the  various  forms  of  conjunctivitis  by  this  means,  is 
an  established  fact,  and  the  contagious  nature  of  all 
forms  of  conjunctivitis,  attended  with  a  purulent  dis- 
charge, should  lead  us  to  separate  the  affected  from 
the  healthy  portion  of  the  community. 

A  remarkable  instance  of  the  melancholy  results 
which  follow  a  neglect  of  this  rule,  is  to  be  found  in  the 
case  of  the  purulent  form  of  the  disease,  which  is  seen 
in  Egypt  at  the  present  day  ;  this  affection  of  the  eye 
bemg  there  endemic,  and  propagated  from  one  indi- 
vidual to  another,  and  from  generation  to  generation. 
It  is  commonly  asserted  that  the  glare  of  the  sun' 
and  the  presence  of  numerous  particles  of  sand  in  the 
atmosphere,  are  concomitant,  if  not  the  principal  causes 

*  "  Maladies  des  Yeux,"  par  M,  Wecker,  vol.  i.  p.  32. 
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of  the  disease  among  the  lower  classes  in  Egypt ;  but 
this  theory  can  hardly  hold  good,  for  in  parts  of  India 
the  people  are  subject  to  the  same  influences,  and  yet 
they  do  not  suffer  like  the  Egyptians  from  purulent 
conjunctivitis. 

_  With  regard  to  the  diphtheritic  form  of  the  disease  D'phthe- 
it  IS  rare  to  meet  with  a  case  among  the  natives  of[?'iiX 
India,  or  m  fact  among  the  inhabitants  of  any  part  of 
the  world,  except  those  of  Belgium  and  certain  parts 
of  Germany. 

As  to  the  much  disputed  question  of  the  pathology  Granular 
of  granular  conjunctivitis,  I  may  here  remark  that  the  '=?"j"ncti- 
disease_  consists  essentially  in  neoplastic  formations, 
and  arises  from  the  proHferation  of  the  connective- 
tissue  corpuscles  of  the  conjunctiva;  and  that  the 
swollen  and  hypertrophied  state  of  the  villi  of  the 
mucous  membrane,  generally  met  with,  but  by  no 
means  characteristic  of  this  form  of  disease,  is  an  inci- 
dental and  comparatively  unimportant  feature.    The  • 
enlarged  papillae  are  to  be  carefully  distinguished  from 
the  neoplastic  growths,  which  induce  the  phenomena 
characteristic  of  granular  conjunctivitis.    ISTo  doubt 
the  word  "  granular"  has  given  rise  to  a  confusion  of 
ideas  ;  for,  in  the  first  place,  mere  hypertrophy  of  the 
papillary  tissue,  which  is  common  to  various  forms  of 
conjunctivitis,  occasions  a  go-anular  appearance;  and 
secondly,  the  term  is  suggestive  of  "  granulations  ;" 
but,  as  I  shall  subsequently  explain,  the  neoplastic 
growths  of  granular  conjunctivitis  are  more  nearly 
allied  to  tubercle  than  to  granulations. 

I  shall  give  no  special  description  of  the  purulent  other 
conjunctivitis  of  infants,  or  of  gonorrhoeal  conjuncti-  forms, 
vitis  ;  these  may  well  be  included  under  the  general 
head  of  purulent  conjunctivitis  ;  and  it  seems  to  me 
simply  complicating  a  rather  difficult  subject,  to  split 
it  up  into  unnecessary  subdivisions.    And  so  again 
with  regard  to  the  exanthematous  forms  of  the  dis- 
ease— those,  namely,  which  are  often  met  with  during 
tbe  progress  of  measles,  scarlatina,  or  small-pox — they 
are  to  be  treated  upon  exactly  the  same  principles  as 
ordinary  hyperaemia,  or  muco-purulent  conjunctivitis. 
The  so-called  catarrhal  conjunctivitis,  in  its  milder 
forms,  is  described  under  the  heading  of  hypersemia 
of  the  conjunctiva ;  in  more  severe  cases  the  disease 
assumes  the  characters  of  muco-purulent  conjunctivitis. 
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Hyperemia  of  the  Conjunctiva,  simple  conjunc- 
tivitis, may  be  recognised  by  the  following  appearances 
of  the  parts,  and  by  the  symptoms  to  which  they  give 

rise.  -  1-1 

I  have  already  described  the  healthy  orbital  con- 
junctiva as  a  transparent  tissue,  through  which  the 
white  and  ghstening  sclerotic  may  be  seen  ;  on  evert- 
ing either  the  upper  or  lower  lid,  a  number  of  small 
reddish  streaks  may  be  traced  beneath  the  conjunc- 
tiva, extending  perpendicularly  backwards  from  the 
margin  of  the  lids;  they  mark  the  position  of  the 
Meibomian  glands,  and  as  they  are  situated  beneath 
the  mucous  membrane,  it  follows  that  if  the  conjunc- 
tiva is  congested,  these  reddish  streaks  will  be  more  or 
less  concealed. 

In  hyperasmia  we  shall  notice,  on  everting  the  lids, 
that  the  palpebral  conjunctiva  is  not  only  injected, 
but  that  its  siirface  is  no  longer  smooth.  (Fig.  1, 
Plate  II.)  This  arises  from  two  causes, — first,  that  its 
villi  become  prominent  from  the  turgid  state  of  the 
vessels  which  they  contain  ;  and  secondly,  its  glands 
are  thrown  into  increased  activity,  and  become  en- 
larged ;  these,  together  with  the  swollen  villi,  give  the 
mucous  membrane  a  rough  appearance,  particularly 
on  the  tarso-orbital  fold,  which  is  also  somewhat 
swollen  from  the  serous  effusion  poured  out  into  its 
loose  cellular  tissue.  The  eyelids,  caruncle,  and  semi- 
lunar folds  are  also  somewhat  swollen.  The  orbital 
conjunctiva  is  only  slightly  affected  in  simj^le  hy- 
persemia ;  it  may  be  that  its  superficial  vessels  are 
congested,  in  which  case  they  are  seen  coursing  over 
the  sclerotic  in  a  reticulate  manner  towards  the 
cornea. 

As  people  advance  in  life,  their  conjunctivas  become 
somewhat  hypersemic,  nor  is  this  condition,  under  the 
circumstances,  to  be  considered  in  itself  as  an  indica- 
tion of  disease. 

Diagnosis.  —  The  student  should  make  himself 
familiar  with  the  distinctive  features  of  hypergemia  of 
the  conjunctiva,  as  compared  with  that  of  the  subcon- 
junctival tissue — a  distinction  which  is  of  considerable 
importance ;  because,  while  the  former  indicates  a 
comparatively  superficial  congestion,  the  presence  of 
the  latter  is  a  sign  that  the  deeper  textures  of  the  eye 
are  more  or  less  involved. 
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Congestion  of  the  orbital  conjunctiva  can  hardly  be 
mistaken  for  that  of  the  subconjunctival  tissue,  if  the 
tollowmg  points  be  kept  in  view  :— In  the  former,  the 
enJarged  vessels  may  be  readily  made  toghde  over  the 
surface  of  the  sclerotic  by  gently  pressing  upon,  and 
movmg  the  mucous  membrane  under  the  pomt  of  the  Diagnosis 
nnger ;  the  vessels  of  the  congested  coujuuctiva  ao-aiu 
are  most  marked  towards  its  palpebral  fold,  and  gene- 
rally decrease  in  number  and  size  as  they  approach  the 
cornea  ;  the  larger  vessels,  moreover,  are  separate  and 
cUstmct  from  one  another,  and  are  of  a  bright  scarlet 
or  vermilion  colour.  On  the  other  hand,  hyperemia  of 
the  subconjunctival  tissue  is  always  most  marked  im- 
mediately around  the  margin  of  the  cornea,  the  vessels 
being  of  so  minute  a  size,  that  they  cannot  be  dis- 
tinguished from  one  another;  the  part  appears  as 
though  it  had  been  stained  of  a  delicate  violet  or  pink, 
the  intensity  of  the  colour  decreasing  about  two  Hnes 
from  the  margin  of  the  cornea,  and  being  gradually 
lost  m  the  normal  whiteness  of  the  sclerotic  (compare 
Fig.  1,  Plate  II.  and  Pig.  2,  Plate  III.).    We  do  not 
often   meet  with  cases  of  hyperajmia  of  the  sub- 
conjunctival tissue  without  the  conjunctiva  being  also 
somewhat  congested,  so  that  in  the  majority  of  in- 
stances the  contrast  between  the  two  is  sufficiently 
marked  to  attract  the  attention  of  even  a  casual  ob- 
server. 

Subjective  Symptoms. — The  amount  of  uneasiness,  or  Pain  not 
even  pain  to  which  hyperaemia  of  the  conjunctiva 
gives  rise,  depends  very  much  upon  the  idiosyncrasy 
of  the  patient.    Some  people  feel  pain  much  more 
acutely  than  others  ;  but  the  most  sensitive  individual, 
suffering  from  simple  hyperasmia,  seldom  complains  of 
anything  beyond  a  sensation  as  if  sand  or  grit  had  Sensation 
fallen  into  the  eye,  which  is  caused  by  the  constant 
rubbing  of  the  congested  vessels  of  the  mucous 
membrane  against  the  surface  of  the  cornea.  This 
symptom  is  apt  to  vary  with  the  age  of  the  patient, 
being  less  marked  in  old  persons  than  in  the  young,  on  Less  in  the 
account  of  the  muscular  fibres  of  the  orbicularis  losing  aged- 
their  contractile  power,  and  pressing  the  lids  less  firmly 
against  the  eyeball  in  the  case  of  elderly  people.  The 
adipose  tissue  also,  contained  in  the  cavity  of  the  orbit, 
IS  gradually  absorbed  as  we  advance  in  life,  and  the 
eyeball  sinks  into  its  socket,  and  thus  recedes  to  some 
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extent  from  the  lids,  whicli  then  hang  loosely  over 
it.  Under  these  circumstances,  considerable  hyper- 
semia  of  the  conjunctiva  may  exist,  without  the  patient 
feeling  any  inconvenience  whatever  from  it,  because 
the  lax  state  of  the  parts  admits  of  considerable  vas- 
cular engorgement,  without  any  equivalent  increase  of 
the  mutual  pressure  between  the  lids  and  the  globe. 
These  circumstances  must  be  taken  into  consideration, 
when  judging  of  the  sensations  experienced  by  those 
suffering  from  the  milder  forms  of  conjunctivitis. 

In  cases  of  hyperaemia,  if  the  patient  is  exposed  to 
the  glare  of  the  sun  or  lamplight,  it  causes  a  feeling 
of  weariness  and  irritation  in  the  eye ;  this  symptom 
is  augmented  if  the  eyes  are  used  for  any  length  of 
time,  so  that  the  patient  is  often  prevented  from  pur- 
suing his  usual  calling  for  more  than  a  few  hours 
together. 

The  secretions  from  the  lachrymal  and  conjunctival 
glands  are  increased  in  quantity,  but  are  not  altered  in 
character  ;  the  disease  is  consequently  non-contagious, 
but  the  patient  complains  of  his  eyes  watering  a  good 
deal.  This  symptom,  like  the  last  mentioned,  is  in- 
creased by  overwork,  or  exposure  to  a  bright  light ;  it 
is  due  to  irritation  of  the  conjunctival  and  lachrymal 
glands  ;  added  to  this,  the  slightly  swollen  and  con- 
gested state  of  the  mucous  membrane  of  the  lids  ex- 
tends to  the  lining  membrane  of  the  puncta  and 
canaliculi,  and  the  natural  passage  of  the  tears  into 
the  nose  being  plugged  up,  they  collect  in  the  inner 
corner  of  the  eye,  and  overflowing,  induce  the  lachry- 
mation  complained  of.  On  the  other  hand,  in  many 
cases  of  hyperasmia  of  the  conjunctiva,  the  diseased 
action  extends  in  the  opposite  direction — irritation  of 
the  mucous  membrane  of  the  nares,  spreading  through 
the  lachrymal  passages  to  the  eyelids — as  frequently 
happens  in  a  common  cold,  the  so-called  catarrhal 
ophthalmia  being  often  thus  induced. 

The  Causes  of  Hypermmia  of  the  Conjunctiva  are 
numerous  :  in  the  tropics  the  glare  of  the  sun  to  which 
people  are  exposed  for  nine  months  out  of  the  twelve, 
combined  with  the  state  of  the  atmosphere,  which  is 
often  loaded  with  dust  out-of-doors,  and  within,  among 
the  lower  order  of  natives,  with  the  smoke  from  the 
wood-fires,  over  which  they  cook  their  food,  together 
with  miasmatic  influences,  the  fumes  of  ammoniacal 
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gases,  exhalations  from  open  cesspools,  and  all  man-  Exhalations 
ner  ot  putrescent  filth— all  these  are  constant  sources 
ot  irritation  and  hypersemia.  In  colder  climates  no 
more  common  cause  for  simple  conjunctivitis  exists 
than  sudden  changes  in  the  temperature  of  the  atmo- 
sphere inducing  a  "cold"  and  ophthalmia. 

The  presence  of  a  foreign  body  on  the  conjunctiva  Foreign 
may  also  give  rise  to  congestion  of  the  mucous  mem-  '^^'ii^s. 
brane.    Under  this  head  we  should  place  those  cases 
m  which  an  inverted  eyelash,  by  brushing  against  the 
eye,  keeps  up  persistent  irritation  and  hyperasmia. 

Disease  of  the  retina  may,  by  reflex  action,  cause  Disease  of 
congestion  of  the  conjunctiva ;  and  among  hyper-  ^etiua. 
metropics,  the  accommodating  power  of  the  eye  is 
overstrained,  in  order  that  the  necessary  convexity  of  Hyper- 
the  anterior  surface  of  the  lens  may  be  maintained,  °^^''"°Pi*- 
and  hyperajmia  of  the  conjunctiva  is  the  result. 

Lastly,  congestion  of  this  membrane  may  arise  from  Disordered 
a  faulty  state  of  the  digestive  and  secreting  organs  ;  "i's^stion 
thus  the  dyspeptic  and  gouty,  those  that  suffer  from  secretion 
portal  congestion  and  disorder  of  the  kidneys,  from 
suppressed  cataraenia  and  other  similar  conditions,  are 
very  prone  to  attacks  of  conjunctival  hyperajmia,  and 
the  moist  and  blood-shot  eyes  of  the  gluttonous  and 
intemperate  are  but  too  familiar. 

The  Treatment  of  this  affection  should,  as  far  as  Treatment 
practicable,  be  directed  towards  the  removal  of  the  Remove 
cause  of  the  disease ;  for  instance,  the  eye  may  be  cause, 
protected  from  the  glare  of  the  sun,  or  from  dust,  by  Protect  the 
neutral  tint,  or  blue  glasses.    This  is  a  very  simple  ^y®- 
means  of  relieving  hypertemia  arising  from  over- 
exposure, but  it  is  unfortunately  beyond  the  resources 
of  the  poorer  classes,  and  quite  incompatible  with 
their  occupatioru 

Astringent  lotions,  composed  of  one  to  two  grains  of  Astringent 
sulphate  of  zinc  to  an  ounce  of  water,  are  very  bene- 
ficial  in  hypersemia.    Acetate  of  lead  (one  grain  to  the 
ounce)  is  probably  preferable  to  the  sulphate  of  zinc. 
Direct  the  patient  to  have  some  of  the  lotion  poured 
into  the  angle  between  the  eye  and  the  nose,  while  his 
head  is  thrown  back,  and  then,  by  opening  the  lids  and 
everting  the  lower  one,  to  allow  the  fluid  to  run  into  Directions 
the  eye.    This  should  be  repeated  two  or  three  times  for  use. 
during  the  day;  it  tends  to  constringe  the  dilated 
vessels  of  the  conjunctiva,  and  thus  accelerates  the 
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stream  of  blood  passing  througli  them,  inducing  a 
more  healthy  action  in  the  part.  At  night  the  patient 
should  be  directed  to  smear  an  ointment  along  the 
free  edges  of  the  affected  eyelids : — Ung.  hydr.  ox. 

rubri  dil.  5ss  ;  cacao  butter,  5iij- 

Astringent  lotions  in  some  cases  excite  irritation  and 
even  pain  in  the  eye  ;  under  these  circumstances  it  is 
not  advisable  to  persist  in  their  use,  but  a  weak  solu- 
tion of  Atropine  gr.  |  to  the  5]  of  water,  dropped  into 
the  eye  once  a  day  will  often  be  very  beneficial,  in  com- 
bination with  the  red  ointment. 

The  pathological  changes  being  confined  in  simple 
hypereemia,  to  dilatation  of  the  vessels,  either  through 
defective  nervous  influences  or  a  faulty  interchange 
between  the  blood  and  the  tissues,  we  may  rely  upon 
the  simple  treatment  above  indicated  to  restore  the 
parts  to  a  healthy  state  ;  and,  on  the  same  principle, 
Ave  may  order  the  patient  to  use  the  cold-water  douche  to 
the  closed  eyelids,  for  ten  minutes,  night  and  morning. 
Cold  compresses  are  also  most  refreshing,  and  may  be 
applied  over  the  closed  lids  with  advantage  for  fifteen 
minutes  at  a  time,  especially  after  a  day's  work.  A 
lotion  to  bathe  the  eyeUds  with,  as  follows,  is  useful  in 
cases  of  this  kind.  Sp.  aether,  nit. ;  sp.  tether,  sulp. 
aa  5j,  sp.  rosmar.  Jvj. 

When  the  hyperemia  depends  on  overstraining  the 
eye,  our  first  care  must  be  to  protect  the  organ  by  rest, 
and  ordinarily  fair  usage;  our  eyes  cannot  stand  with 
impunity  all  the  wear  and  tear  that  we,  of  this  restless 
age,  are  apt  to  force  upon  them. 

Where  the  affection  is  associated  with  visceral  dis- 
order, we  may  often  have  to  attack  the  congested  con- 
junctiva through  a  judicioiis  use  of  alteratives,  and 
similar  remedies,  rather  than  by  local  apj^lications. 
Frequently  abstinence,  as  regards  tobacco  and  alcohol, 
must  be  enjoitied,  overloading  the  stomach  with  food 
must  be  prevented,  and  a  dose  of  blue  pill  and  black 
draught  administered.  These  means  are  as  often  re- 
quired in  one  class  of  cases  as  tonics  are  in  another. 
As  an  example  of  the  latter,  we  may  take  the  case  of 
growing  youths  (students  for  instance),  who,  in  addition 
to  more  or  less  general  debility,  suffer  from  hypergemia 
of  the  conjunctiva.  Although  the  use  of  astringents, 
and  restriction  as  to  the  amount  of  reading  and  writing 
they  perform,  are  doubtless  called  for  in  these  cases, 


CATARRHAL  CONJUNCTIVITIS. 


167 


still  a  generous  dietary,  exercise,  and  iron  must  be 
prescribed,  together  with  the  cold-water  douche,  if  we 
would  effect  a  permaneut  cure. 

It  is  almost  superfluous  to  remark  that,  if  hyperaemia  Remove 
depends  on  the  presence  of  a  foreign  body  in  the  eye,  ^o'dy'^'^ 
the  offending  substance  must  be  removed  :  if  an  in- 
verted eyelash,  for  instance,  it  must  be  carefully  ex- 
tracted.   In  examining  an  eye,  never  forget  to  glance 
at  the  cilia,  particularly  at  those  growing  near  the  inner 
or  outer  angle  of  the  eye  :  a  single  hair  may  be  suffi- 
cient to  keep  up  such  an  amount  of  hy perse mia,  as  to 
render  a  patient  unfit  for  ordinary  work,  and  unless 
the  offending  object  is  removed,  the  disease  will  cer- 
tainly persist.  Hypergemia  of  the  conjunctiva,  depend-  Glasses  for 
ing  on  hypermetropia,  may  be  cured  by  a  judicious  hyperme- 
selection  of  convex  glasses,  adapted  to  relieve  the 
overstrained  muscular  apparatus  of  the  eye  :  but  as 
this  subject,  as  well  as  that  of  congestion  depending 
on  retinitis,  will  be  more  fully  treated  of  in  a  subse- 
quent chapter,  I  shall  leave  it  for  the  present. 

Mdco-purtjlent,  or  Catarrhal  CoNJUNCTnaTis,  may  Cataebhal 
be  considered  as  an  aggravated  form  of  hypereemia,  iiy^j^/^" 
with  this  difference,  however,  that  the  discharge  from 
the  conjunctiva,  though  still  consisting  chiefly  of  a 
watery  fluid,  contains  albumen  and  shreds  of  muco- 
purulent matter ;  and  further,  that  the  muco-puru- 
lent    matter    possesses    contagious    properties  ;    in  Contagious, 
this  respect,  therefore,  the  disease  we  are  considering 
differs  essentially  from  simple  hypersemia. 

Pathology  and  Appearances. — In  the  early  stages  of 
muco-purulent  conjunctivitis,  we  shall  find  that  the 
vessels  of  the  palpebral  conjunctiva  are  principally 
affected,  so  that  the  position  of  the  Meibomian  glands 
is  speedily  concealed  by  the  congested  mucous  mem-  palpebral 
brane  covering  them  ;  the  inner  surface  of  the  lids  ap-  portion  red 
pears  of  a  uniformly  red  colour,  the  conjunctiva  being  g^oUen. 
slightly  swollen,  especially  at  the  tarso-orbital  fold ; 
the  semilunar  fold  and  caruncle  are  also  in  a  similar 
condition,  and,  as  a  general  rule,  both  eyes  are  equally 
affected.    In  conseqence  of  this  turgid  state  of  the  J^^^^.-, 
vessels  of  the  conjunctiva,  the  villi  are  more  prominent  * 
than  in  health ;  the  loop  of  vessels  contained  in  the 
papilla  being  not  only  congested,  but  serous  effusion  hav- 
ing taken  place  into  its  connective  tissue,  the  basement 
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membrane  covering  the  villus  is  distended,  in  the  same 
way  that  a  glove  might  be  by  the  fingers  of  the  wearer. 

The  vessels  of  the  orbital  conjunctiva  are  occasionally 
affected  to  such  an  extent,  that  the  sclerotic  is  en- 
tirely hidden  by  the  uniformly  red  and  congested  mu- 
cous membrane  covering  it.  Under  these  circumstancs 
there  is  generally  a  good  deal  of  chemosis,  as  it  is  called 
— a  term  employed  exclusively  of  the  conjunctiva,  to 
indicate  an  oedematous  condition  depending  on  serous 
infiltration  of  the  sub-mucous  connective  tissue.  In 
the  majority  of  instances,  however,  the  vessels  of  the 
orbital  conjuuctiva  are  not  so  deeply  injected  as  above 
described,  but  many  large  and  separate  vessels  may  be 
seen  coursing  over  the  sclerotic  in  a  reticulate  manner, 
from  the  palpebral  conjuuctiva  towards  the  cornea. 

The  amount  of  chemosis  present  varies  very  much 
in  different  cases ;  it  is  always  most  marked  in  the 
tarso-orbital  and  semilunar  folds ;  in  some  cases  it 
bulges  the  conjunctiva  forwards,  and  causes  it  slightly 
to  overlap  the  margin  of  the  cornea.  To  the  same 
cause — viz.,  over-distension  of  the  vessels,  we  must 
attribute  the  patches  of  ecchymosis  seen  on  both  the 
palpebral  and  orbital  conjunctiva,  in  cases  of  muco- 
purulent conjunctivitis ;  the  haemorrhagic  spots  are 
usually  small  but  numerous,  and  doubtless  depend 
upon  rupture  and  extravasation  of  blood  from  some  of 
the  minute  vessels  of  the  mucous  membrane. 

As  a  general  rule  the  pa,tient'3  eyelids  are  slightly 
swollen  and  red,  particularly  at  their  edges. 

The  secretion  from  the  lachrymal  and  conjunctival 
glands  varies  in  character  during  the  different  stages 
of  the  disease  ;  at  the  commencement  it  is  augmented 
in  quantity,  but  is  normal  in  quality.  As  the  congestion 
increases,  the  circulation  through  the  vessels  is  impeded, 
and  the  first  effect  of  this,  observed  in  the  secretion  is 
the  presence  in  it  of  albumen ;  afterwards,  as  increased 
cell-formation  is  established  in  the  epithelial  layers  of 
the  conjunctival  and  conglomerate  glands,  we  find  a 
vast  number  of  epithelial,  together  with  mucous  cells, 
mixed  up  with  the  serous  fluid  which  escapes  from  the 
eyelids.  The  mucous  appear  to  result  from  increased 
action  of  the  conjunctival  epithelial  cells.  I  have  fre- 
quently observed  the  mucous  cells  being  formed  in,  and 
then  extruded  from  the  epithelium  ;  while  the  viscous 
character  of  the  secretion  is  referrible  to  the  deliques- 
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cence  of  the  intercellular  basis.  This  nnaco-purulent 
matter  usually  collects  in  whitish  flakes,  which  may 
generally  be  seen  floating  about  in  the  tears,  not  mixing 
with  them;  and  when  the  lower  hd  is  everted,  the  latter 
escape,  and  the  flakes  of  mucus  generally  become  de- 
posited on  the  surface  of  the  conjunctiva,  especially  on 
the  tarso-orbital  fold. 

The  diseased  action  is  not  confined  to  the  conjunctiva 
and  lachrymal  apparatus ;   after  a  time,  the  Hning  Meibo- 
membraue  of  the  Meibomian  glands  also  participates 
in  the  irritation  going  on  in  their  immediate  vicinity ;  attected. 
their  secretion  becomes  altered  in  character,  as  well  as 
increased  in  quantity,  and  accumulating  on  the  margin  ^^^l^^^ 
of  the  Hds  during  sleep,  it  dries  and  gums  them  to- 
gether, so  that  on  waking,  the  patient  has  often  con- 
siderable difiiculty  in  opening  his  eyes,  until  they  have 
been  washed,  and  the  concretions  removed. 

Subjective  Sijniptoms. — Bearing  in  mind  the  fact 
that  muco-puriilent  conjunctivitis  is  an  advanced  stage 
of  hypertemia,  we  should  naturally  expect  the  patient 
to  complain  of  an  augmentation  of  the  symptoms  cha- 
racteristic of  that  affection.    The  conjunctival  vessels 
being  more  intensely  congested  than  in  hypersenua, 
the  patient  complains  more  urgently  of  a  sensation  as  Sensation 
if  grit  or  sand  had  fallen  into  his  eye,  and  it  is  olten  ^l^^^l'"" 
difficult  to  persuade  him  that  this  symptom  does  not 
depend  upon  a  foreign  body  lodged  beneath  the  lids ; 
the  affected  eye  itches  a  good  deal,  and  the  upper  lid  Stiffness 
feels  to  the  patient  as  if  it  were  stiff  and  heavy,  espe-       ^  '  • 
cially  after  work  or  exposure  to  the  glare  of  the  sun 
or  candle-hght.     The  lachrymal  secretion  being  in-  Lachtyma- 
creased,  and  the  puhcta  more  or  less  occluded  by  the  tio"- 
swollen  condition  of  the  mucous  membrane,  the  eye 
waters  much,  and  a  tear  is  apt  to  collect  between  the 
lids,  and  hanging  in  front  of  the  cornea  to  cause  some 
impairment  of  vision,  until  the  patient  wipes  it  away. 
These  symptoms  increase  towards  evening,  and  m  the 
morning  the  patient  awakes  and  finds  his  eyelids  stuck 
together,  by  the  dried  secretion  from  the  Meibomian 
glands.* 


*  A  difficulty  of  another  kind  is  sometimes  experienced  in 
opening  tlie  lids,  especially  in  the  earlier  and  drier  stages  of 
the  complaint,  and  in  chronic  cases  ;  this  depends  on  the  rough- 
ness of  the  opposed  conjunctival  surfaces,  and  a  diramution  of 
the  secretion  by  which  they  are  ordinarily  lubricated. 
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The  cornea  remains  bright  and  clear,  and  the  pupil 
responds  to  the  stimulus  of  light,  indicating  the  fact 
that  neither  of  these  structures  is  involved. 

A  person  suffering  from  muco-purulent  conjuncti- 
vitis does  not  experience  any  actual  pain  in  the  eye  or 
supra-orbital  region,  nor  is  there  usually  much  in- 
tolerance of  light,  so  that  he  often  comes  to  consult 
us  with  his  eyes  wide  open,  and  presenting  those 
appearances  of  the  parts  which  I  have  above  described. 

An  attack  of  conjunctivitis  of  this  kind  usually 
disappears  in  the  course  of  a  few  days,  unless  its 
exciting  cause  should  continue  in  operation;  under 
which  circumstances  it  may  pass  on  into  the  purulent, 
or  other  forms  of  inflammation,  or  it  may  degenerate 
into  a  state  of  chronic  hyperaemia. 

The  Causes  which  induce  muco-purulent  conjuncti- 
vitis are  numerous,  but  in  the  majority  of  cases  it  may 
be  traced  to  atmospheric  influences,  such  as  cold  or 
damp,  or  sudden  changes  of  temperature.  These  are, 
however,  not  always  sufficient  to  account  for  the  sud- 
den outbreaks  of  this  complaint,  which  often  has  an 
epidemic  prevalence,  and  that  even  in  the  summer 
months ;  but  under  these  circumstances  we  must  re- 
member that  contagion  plays  an  important  part  in 
the  propagation  of  the  disease,  and  it  often  spreads  in 
this  way  througb  a  school,  a  regiment,  or  a  com- 
munity. Miasma,  foul  air  from  overcrowding,  putre- 
scent and  irritating  exhalations  from  drains  and  cess- 
pools, are  also  sources  of  this  form  of  conjunctivitis, 
and  greatly  aggravate  its  progress. 

Foreign  bodies  lodged  on  the  conjunctiva  may  give 
rise  to  muco-purulent  conjunctivitis  ;  for  instance,  it 
is  not  a  very  uncommon  circumstance  for  an  insect 
to  find  its  way  into  the  eye,  and  becoming  impacted 
in  the  folds  of  the  conjunctiva,  to  induce  muco-puru- 
lent inflammation.  Lastly,  a  muco-purulent  conjunc- 
tivitis is  apt  to  occur  in  the  course  of  the  various 
exanthemata. 

Treatment— Hh^  first  object  to  be  kept  in  view,  in 
the  treatment  of  muco-purulent  conjunctivitis,  is  to 
remove,  if  possible,  the  cause  of  the  disease.  As  a 
general  rule  there  can  be  no  difficulty  in  accomplisli- 
mg  this,  should  the  inflammatory  action  depend  on 
the  presence  of  a  foreign  body ;  but  if  it  be  induced 
as  It  too  frequently  is,  from  the  prolonged  action  of 
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dust,  foul  air,  over  exposure  to  the  sun,  or  other  irri- 
tating causes,  it  may  be  difficult,  especially  among 
the  lower  classes,  to  protect  them  from  these  dele- 
terious influences. 

In  treating  these  cases,  we  should  never  ovei-look  Segrega- 
the  fact  that  the  affection  is  a  contagious  one,  and 
therefore  it  is  our  duty  to  isolate  patients  suffering 
from  it,  as  far  as  possible.  The  state  of  the  patient's 
general  health  must  be  taken  into  consideration ;  the 
secreting  organs  will  frequently  be  found  at  fault, 
and  a  little  judicious  starving  in  some  cases,  together 
with  a  blue  pill,  black  draught,  and  colchicum,  will  Altera- 
do  wonders,  particularly  if  the  individual  is  the  sub- 
ject  of  a  rheumatic  or  gouty  diathesis.  There  can  be 
no  greater  mistake,  than  to  order  a  patient  astringent 
lotions  to  drop  into  the  eye  simply  because  he  is 
suffering  from  muco-purulent  conjunctivitis  ;  applica- 
tions of  this  kind  do  far  more  harm  than  good  in  many 
of  these  cases.  If  the  patient  suffers  from  ciliary  pains 
and  irritability  of  the  eye,  it  is  advisable  to  keep  him  in 
a  dark  room,  and  apply  the  extract  of  belladonna 
freely  over  the  eyelids.  A  weak  solution  of  sulphate  of  Belladonna, 
atropine  may  be  advantageously  dropped  into  the  eyes 
in  cases  of  this  description.  Hot  poppy-head  fomenta- 
tions are  often  most  grateful  to  the  patient,  and  may 
be  employed  three  or  four  times  a  day,  the  bella- 
donna being  smeared  over  the  lids  after  the  use  of 
the  fomentations. 

So  soon  as  the  irritation  has  subsided,  and  the  dis- 
charge from  the  eye  is  of  a  muco-purulent  nature, 
astringents  may  be  substituted  for  the  atropine  drops. 
A  lotion  composed  of  zinc  chloride,  or  of  nitrate  of 
silver,  grain  j  to  the  of  water,  should  be  applied 
to  the  surface  of  the  conjunctiva  three  times  a  day. 
In  cases  where  astringents  of  this  kind  seem  to  irritate 
the  eye,  a  solution  of  tannin,  gr.  xx  to  the  ^j  of 
water  may  be  substituted,  the  extract  of  belladonna 
being  smeared  over  the  skin  of  the  eyelids  and  temple 
at  bedtime. 

Should  the  discharge  from  the  eye  be  copious  when 
we  first  see  the  patient,  or  become  so  after  treatment 
such  as  I  have  above  indicated,  we  must  employ  a 
rather  stronger  solution  of  niti-ate  of  silver,  containing 
three  or  four  grains  to  the  Jj,  to  the  eye  every  six 
hours,  in  combination  with  atropine.  Cold  compresses 
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sliOTild  be  kept  over  tlie  closed  eyelids  for  some  time 
after  each,  application  of  the  astringent  lotion. 

It  is  advisable,  under  any  circumstances,  to  order  tbe 
patient  to  smear  the  glycerine  and  starch  ointment,  or 
a  little  cold  cream,  along  the  free  margin  of  the  lids  at 
bedtime,  so  as  to  prevent  them  from  sticking  together 
during  sleep  ;  or  an  ounce  of  simple  ointment,  in  com- 
bination with  ten  grains  of  the  red  precipitate,  may 
be  employed  in  the  same  way. 
Alum  lotion.  As  the  acute  symptoms  joass  off,  a  lotion  composed 
of  acetate  of  alum,  two  grains  to  an  ounce  of  water, 
may  be  substituted  for  the  nitrate  of  silver.  I  need 
hardly  add  that,  if  practicable,  the  patient  should 
abstain  from  work,  and  keep  away  from  bright  sun- 
shine ;  neutral  tint  glasses,  or  a  gauze  shade,  should  be 
worn  when  he  is  exposed  to  glare  or  dust,  and  he 
should  be  cautioned  against  working  by  lamp  or  candle- 
light. If  the  eyes  are  overstrained,  it  is  almost  impos- 
sible to  cure  the  conjunctivitis  ;  they  must'  have  rest 
as  well  as  medicine. 
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Purulent  Conjunctivitis — This  formidable  disease 
varies  much  in  intensity  in  different  individuals  and  in 
different  places  ;  it  is  most  destructive  among  che  poor 
and  ill  fed,  and  those  whose  constitutions  have  been 
impaired  by  disease ;  but  under  any  circumstances  it 
too  frequently  ends  in  sloughing  of  the  cornea,  and 
partial,  if  not  total  destruction  of  sight. 

Pafhology  and  Symj^toms. — It  is  impossible,  as  I 
have  before  remarked,  to  draw  a  line  of  demarcation 
between  the  termination  of  muco-purulent  and  the  com- 
mencement of  suppurative  conjunctivitis,  the  latter 
being  simply  a  more  intense  form  of  disease  than  the 
former.  In  all  cases  of  purulent  conjunctivitis  in  its 
early  stages,  hypereemia  of  the  mucous  membrane 
exists,  which  rapidly  passes  on  into  the  muco-purulent 
form  of  the  disease ;  but  in  its  first  stage  it  would  be 
impossible,  in  any  given  case,  to  say  positively  if  the 
inflammation  would  advance  to  suppuration  or  not, 
although  in  the  majority  of  instances  all  doubts  on 
the  subject  will  be  cleared  away  in  the  course  of  a  few 
hours.  In  fact,  in  cases  arising  from  the  inoculation 
of  gonorrhceal  or  other  contagious  matter  into  the  eye, 
symptoms  of  intense  inflammation  declare  themselves 
very  rapidly,  and  leave  us  no  room  for  doubt  as  to  the 
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formidable  nature  of  the  disease  with  which  we  have 
to  cope. 

Intimately  connected  with  the  stagnation  of  blood  in  Nature  of 
the  conjunctival  vessels  of  an  eye  affected  with  puni-  jnthe  con-^^ 
lent  inflammation,  are  certain  active  changes  set  up  in  junctiva. 
the  part,  resulting  in  increased  cell-formation ;  the 
congestion,  moreover,  occasions  a  considerable  amount 
of  serous  infiltration  into  the  loose  connective  tissue  of 
the  lids,  and  from  these  combined  causes  the  swell- 
ing and  oedema  of  the  parts  arise.    These  pathological 
changes  are  similar  in  kind,  but  more  deeply  seated 
and  intense,  than  those  we  have  already  described  as 
taking  place  in  the  catarrhal  form  of  conjunctivitis. 
The  serous  infiltration  is  deeper,  there  is  a  more  rapid  Cell  proU- 
proliferatiou  of  cells,  which  are  consequently  less  per- 
feet,  and  tend  to  fatty  degeneration.    Hence  the  cell 
elements  in  the  secretion  are  more  abundant,  the  inter- 
cellular basis  less  consistent ;  there  are  more  pus  and 
fewer  mucous  cells ;  the  flakes  disappear,  while  the 
secretion  becomes  less  viscous,  and  mixes  more  readily 
with  the  tears. 

The  extent  to  which  the  eyelids  are  swollen  in  cases  Swelling  of 
of  this  kind  is  not  a  safe  criterion  of  the  intensity  of 
the  disease.    I  have  met  with  instances  in  which  the  ' 
eyelids  were  only  slightly  swollen,  and  yet  sloughing 
of  the  cornea  had  supervened  very  rapidly ;  but  whether 
the  patient's  eyelids  be  greatly  swollen  or  not,  they  soft  and 
feel  soft  and  doughy  to  the  touch,  and  not,  as  in  diph-  doughy, 
theritic  conjunctivitis,  of  brawny  hardness.    It  is  a 
mistake,  however,  to  suppose  that  we  can  evert  the 
lids,  especially  the  upper  one,  in  cases  of  purulent  con- 
junctivitis, without  giving  the  patient  pain  ;  in  many 
instances  the  eyelids  are  much  swollen,  and  it  then  Difficulty  of 
causes  the  patient  very  considerable  suffering  to  evert  ^^^^'"S 
them.*    I  mention  this  fact,  because  authors  speak 
of  turning  up  the  lids,  and  smearing  caustic  over  the 
palpebral  conjunctiva  in  cases  of  the  kind,  as  though 
the  proceeding  were  almost  a  matter  of  indifierence  to 
the  patient.    My  experience  leads  me  to  a  very  opposite 
conclusion.    I  find  that  few  adults  can  undergo  this 
treatment,  on  account  of  the  sufiering  it  causes,  and  I 
have  never  seen  a  child  sufficiently  heroic  to  allow  the 
application  to  be  repeated. 

*  "  Augenheilkunde,"  von  K.  Stellwag  v.  Canon,  p.  354. 
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The  congestion  of  the  conjunctival  vessels  is  great, 
and  comes  on  very  rapidly  in  this  form  of  disease. 
Both  the  palpebral  and  orbital  portions  of  the  conjunc- 
tiva are  of  a  uniformly  deep  scarlet  colour  (PI.  II. 
Fig.  2) ;  the  former  is  thickly  covered  with  engorged 
villi,  which  prodvice  the  velvet-like  appearance  above 
noticed;  in  some  cases  the  villi  are  flattened  and 
rounded  from  pressure  against  the  eyeball. 

In  cases  where  the  serous  effusion  into  the  connec- 
tive tissue  of  the  conjunctiva  is  excessive,  this  mem- 
brane becomes  so  much  swollen  that  the  lids  are  thrust 
away  from  the  eyeball ;  but  the  fibres  of  the  orbicularis, 
contracting  firmly,  prevent  the  lids  from  being  everted 
for  some  time.  The  distending  force  from  within  may, 
however,  ultimately  gain  the  ascendancy,  and  the  lid 
will  then  be  turned  backwards  on  itself,  in  exactly  the 
same  manner  as  it  is  when  we  evert  it  in  making  an 
examination  of  the  parts,  acute  ectropium  in  fact,  re- 
sulting. This  accident  is  more  liable  to  occur  in  young 
children  than  in  adults  ;  ignorant  attendants  are  apt, 
especially  at  night,  to  evert  the  swollen  lids,  in  the 
attempt  to  apply  drops  or  lotion  to  the  eye.  The  acci- 
dent may  not  be  noticed  till  some  hours  afterwards, 
and  in  the  meantime  the  fibres  of  the  orbicularis  at 
the  line  of  eversion  form  a  constricting  band,  which 
presses  firmly  on  the  part,  and  impedes  the  circulation 
of  blood  through  the  vessels  of  the  everted  portion  of 
the  lid  ;  and  unless  the  ectropium  is  speedily  reduced, 
and  the  parts  returned  to  their  normal  position,  the 
conjunctiva  is  very  likely  to  slough,  and  irrecoverable 
injury  may  be  done  to  the  eye. 

Another  symptom,  consequent  on  the  swollen  state 
of  the  conjunctiva,  is  that  the  puncta,  at  an  early  stage 
of  the  disease,  are  closed  and  thrust  away  from  the 
eyeball,  so  that  the  tears  cannot  pass  through  them ; 
this,  combined  with  the  hypersecretion  of  fluid  from 
the  lachrymal  gland,  causes  a  stream  of  tears  to  be 
constantly  overflowing  from  the  inner  corner  of  the  eye 
and  running  down  over  the  cheek. 

When  speaking  of  muco-purulent  conjunctivitis,  I 
mentioned  that  small  spots  of  ecchymosis  are  generally 
to  be  seen  in  the  conjunctiva  ;  in  the  purulent  form  of 
the  disease  these  hseraorrhagic  efi'usions  are  not  only, 
numerous,  but  often  of  considerable  size,  as  we  might 
expect  from  the  more  intense  congestion  of  the  vessels 
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wticli  exists  in  the  suppurative  variety :  but  this 
ecchymosis  is  a  matter  of  very  small  importance,  as 
the  effused  blood  becomes  rapidly  absorbed  as  soon  as 
the  inflammatory  action  subsides. 

The  nature  of  the  secretion  from  the  conjunctiva  Secretion 
varies  with  the  progress  and  character  of  the  disease ;  ^'lo^^^T^ 
at  first  it  is  watery,  then  it  contains  muco-purulent  disease!^  ° 
matter,  and  lastly  it  will  be  found  to  consist  of  pus 
often  tinged  with  blood.    In  many  cases  the  quantity 
of  pus  formed  is  by  no  means  great,  and  we  must  not 
always  expect  a  stream  of  purulent  fluid  to  gush  out 
from  between  the  patient's  eyelids  the  moment  we 
separate  them,  although  in  many  instances  this  is  the 
case. 

A  tolerably  accurate  index  of  the  intensity  of  the  Increased 
changes  going  on  in  the  conjunctiva  in  purulent  con-  ratoe" 
junctivitis  is  afforded  us  by  the  increased  temperature 
of  the  eyelids,  which  may  be  measured  with  the  ther- 
mometer, and  which  will  be  found  to  range  several 
degrees  above  the  normal  temperature  of  the  skin  ;  in 
the  muco-purulent  and  milder  forms  of  conjunctivitis, 
there  is  no  perceptible  increase  in  the  temperature  of 
the  lids. 

_  In  purulent  conjunctivitis,  as  I  have  before  men-  Suppura- 
tioned,  suppuration  generally  commences  within  forty-  tio"  gins 
eight  hours  from  the  beginning  of  the  attack,  so  that 
the  first  stage  of  the  disease  is  of  short  duration  ;  and 
this  is  one  of  the  diagnostic  symptoms  between  it  and 
diphtheritic  conjunctivitis.  In  the  latter,  suppuration 
does  not  come  on  until  the  fibrinous  exudation  has  be- 
gun to  degenerate  and  become  disintegrated,  a  pei-iod 
usually  exceeding  five  days,  and  until  this  time  has 
elapsed  there  is  no  purulent  discharge  from  the  surface 
of  the  mucous  membrane. 

There  can  be  no  doubt  as  to  the  contagious  nature  Pus  infec 
of  the  pus  in  purulent  conjunctivitis  ;  this  is  the  reason 
why  both  eyes  are  usually  affected,  the  matter  finding 
its  way  from  the  diseased  into  the  sound  eye,  unless 
the  strictest  precautions  are  taken  to  prevent  this 
accident. 

Corneal  Complications. — In  severe  cases  of  purulent 
conjunctivitis,  the  circulation  in  the  part  is  impeded, 
on  account  of  the  blood  stasis  due  to  the  inflammatory  The  cornea 
action.    In  addition  to  this,  the  swollen  conjunctiva  5|{'P'"]'^ed  of 
overlaps  the  margin  of  the  cornea,  and  in  many  in-  ' 
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stances  the  chemosis  is  so  great,  that  the  cornea 
appears  buried  in  the  crimson  folds  of  the  mncons 
membrane.  This  effusion  into  the  conjunctiva  tends 
to  augment  the  impediments  to  the  circulation  through 
its  deeper  layer  of  vessels  ;  and  these  combined  causes 
materially  interfere  with  the  passage  of  blood  to  the 
margin  of  the  cornea,  cutting  off  its  supply  of  nutrient 
material,  and  frequently  leading  to  rapidly  advancing 
ulceration  and  necrosis  of  that  important  structure* 

We  cannot,  therefore,  be  too  careful  in  examining 
the  eye  of  a  patient  suffering  from  purulent  conjuncti- 
vitis, to  ascertain  the  condition  of  the  cornea  beneath 
the  chemosed  mucous  membrane.  Considerable  diffi- 
culty, however,  is  often  experienced  in  opening  the  lids 
in  cases  of  this  kind,  for  not  only  are  they  frequently 
much  swollen,  particularly  the  upper  one,  but  the  in- 
dividual involuntarily  resists  our  attempts  to  admit 
light  into  the  eye..  Under  these  circumstances,  we 
should  not  hesitate  for  a  moment  to  administer  chloro- 
form, particularly  in  the  case  of  children.  The  patient's 
sight  may  depend  upon  the  care  with  which  we  make 
our  first  examination ;  and  any  pulling  or  pressure  on 
the  lids  is  to  be  avoided,  as  deep  ulceration  of  the 
cornea  may  exist ;  and  if  it  does,  the  surgeon  may  un- 
awares put  a  finishing  stroke  to  the  matter  by  pressing 
on  the  eyeball  and  causing  the  ulcer  to  give  way. 
Irreparable  damage  would  thus  be  done  to  the  eye, 
which  might  well  be  avoided,  if  only  five  minutes  were 
employed  in  administering  chloroform  before  com- 
mencing the  examination. 

I  cannot  insist  too  strongly  on  the  point,  that  the 
principal  danger  of  purulent  conjunctivitis  consists 
in  the  destructive  effects  it  so  often  exerts  upon  the 
cornea,  and  that  to  this  structure  our  attention  must 
be  mainly  directed. 

The  commencement  of  this  disorganizing  process  is 
sometimes  seen  in  a  general  haze  of  the  cornea,  but 
more  commonly  as  a  patch  or  patches  of  grey  infiltra- 


*  Professor  Stellwag  seems  to  regard  the  contact  of  the 
purulent  virus  as  an  accessory  cause  of  the  ulcerative  process. 
"  It  is  probable,"  he  observes,  "  that  this  ulcerative  process  has 
a  near  causal  connexion  with  the  tme  purulent  secretion,  and 
that  its  effect  on  the  corneal  substance  may  be  excited,  or  at 
least  favoured  by  a  sort  of  decomposing  actioa." 
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tion,  nsually  situated  at  the  periphery.  The  ulceration  ulceration 
lollows  at  the  margin  of  the  cornea,  beneath  the  che-  coueealed 
mosed  conjunctiva,  and  unless  the  swollen  mucous  ^^03^^" 
membrane  be  pressed  backwards,  the  destruction  pro- 
gressing  beneath  it  may  not  be  recognised  ;  the  diseased 
action,  however,  advances,  the  cornea  is  perforated,  Centre 
and  prolapse  of  the  iris  occurs,  the  centre  of  the  cornea, 
it  may  be,  looking  bright  and  clear  to  the  last. 

In  other  cases,  the  ulcer  spreading  completely  round  Circukr 
the  margin  of  the  cornea,  the  nutrition  of  its  central  ulceration, 
portion  is  cut  olF;  it  becomes  hazy,  necrosis  occurs, 
followed  by  a  rupture  of  the  cornea,  and  probably  the 
evacuation  of  the  greater  part  of  the  contents  of  the 
eyeball.    These  changes  apparently  take  place  very  Rapid 
rapidly,  so  that  a  cornea,  which  in  the  morning  per-  sloughing 
haps  looked  bright  and  clear,  in  the  evening  is  hazy,  "J^nea 
and  on  the  following  day  may  have  sloughed  away ; 
not  that  the  process  absolutely  occupies  so  short  a 
time,  for  in  all  probability,  had  the  chemosed  conjunc- 
tiva been  pressed  backwards,  and  the  margin  of  the 
cornea  examined,  we  should  have  found  its  circum- 
ference deeply  ulcerated,  as  above  described. 

In  other  instances  of  purulent  conjunctivitis,  suppu-  "Wash-^ 
rative  keratitis  sets  in  from  an  early  stage  of  the  dis-  l!fl'l!5'' 
ease :  tne  cornea  assumes  the  well-known  and  much- 
to-be-dreaded   "  moist  wash-leather  appearance  " — a 
most  hopeless  condition  of  the  parts,  which  has  only 
to  be  seen  once  to  be  recognised  again. 

Lastly,  in  a  few  instances,  the  cornea  appears  as 
thtmgh  it  had  been  stained  with  a  solution  of  carbonate 
of  lead,  being  of  a  pinkish  white  colour  and  semi-trans- 
parent.    These  changes  seem  to  depend  on  fatty  Fatty  dia- 
degeneration  of  the  fibrous  elements  of  the  cornea,  organiza- 
which  consequently  lose  their  tenacity,  and  become 
"unable  to  resist  the  intra-ocular  pressure  ;  the  cornea 
then  gradually  gives  way,  and  bulges  forward,  parti- 
cularly towards  the   centre,  which  may  ultimately  Euptore. 
burst  like  an  over- distended  bladder,  and  through  the 
rent  thus  made,  a  large  hernia  of  the  iris  occurs.  This  ^g'h^g*'^ 
particular  class  of  cases  is  seldom  marked  by  very 
acute  symptoms,  the  chemosis  is  not  a  pi'ominent 
feature  of  the  disease,  nor  is  there  much  purulent  dis- 
charge from  the  eye  ;  but  these  degenerative  changes, 
gradually  advancing  in  the  fibrous  structure  of  the 
cornea,  indicate  a  most  dangerous  state  of  things  when 
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No  sooner  is  the  cornea  destroyed  by  any  one  ot  tne 
processes  above  noticed,  than  the  patient  experiences 
the  greatest  relief  ;  the  intra-ocular  pressure  being  re- 
moved, the  pain  at  once  abates,  the  discharge  becomes 
less,  and  the  patient  believes  that  all  is  going  on  well, 
whereas,  as  Mr.  Dixon  remarks,  the  surgeon  knows 
but  too  surely  that  his  patient's  sight  is  lost  for  ever. 
But,  as  he  further  observes,  "  as  loug  as  any  portion 
of  the  cornea  retains  its  vitality,  the  case  must  not  be 
abandoned  in  despair  ;  for  if  only  a  small  portion,  less 
than  a  quarter  of  one  cornea,  can  be  saved  from  de- 
struction, and  its  transparency  retained,  useful  sight 
may  be  eventually  gained  by  the  operation  of  making 
an  artificial  pupil."*    I  am,  however,  able  to  oflfer  even 
more  substantial  consolation  than  this,  and  to  affirm 
that,  even  in  the  worst  cases  of  purulent  conjunctivitis, 
destruction  of  the  cornea  but  rarely  occurs,  if  the  treat- 
ment I  shall  presently  describe  be  carefully  carried 
out;  provided  the  patient  is  in  pretty  good  health,  and 
is  brought  under  our  notice  at  an  early  period  of  the 
disease. 

Suhjedive  Sympfovis.—  At  ilie  commencement  of  the 
attack,  the  patient  will  complain  of  the  aftected  eye 
itching  a  good  deal,  as  if  sand  or  dust  had  got  into  it ; 
but  this  symptom  is  of  a  very  transient  nature,  corre- 
sponding to  the  first  stage  of  the  afiection,  which,  as  I 
have  before  remarked,  seldom  lasts  more  than  thirty- 
six  hours. 

In  the  second  stage  the  chemosis  and  swelling  of  the 
lids  are  often  considerable,  and  the  pain  is  frequently 
very  acute,  but  by  no  means  constantly  in  proitortion 
to  the  swelling  of  the  parts  ;  it  depends  to  a  great 
extent  upon  the  degree  to  which  the  deeper  structures 
of  the  eye  are  involved,  and  upon  the  temperament  of 
the  patient.  In  all  instances,  pain  in  the  eye,  extend- 
ing to  the  temple,  is  a  constant  symptom  of  severe 
purulent  conjunctivitis,  and  one  which  the  patient  is 
sure  to  bring  prominently  to  our  notice.  The  pain 
usually  increases  towards  bed-time,  and  by  no  means 
disappears  when  the  suppurative  stage  comes  on.  In 


•  "  A  Guide  to  the  Practical  Study  ef  Diseases  of  the  Eye," 
by  J.  Dixoii,  p.  49. 
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some  instances  there  is  a  sudden  cessation  of  pain  ceases  on 
about  the  tenth  day  of  the  disease,  but  this  frequently  rupture  of 
depends  upon  perforation  of  the  cornea  and  the  evacua-  co»"ea. 
tion  of  the  contents  of  the  eyeball ;  the  moment  the 
mtra-ocular  pressure  is  removed,   the  patient  ex- 
periencing relief. 

The  pain  of  purulent  conjunctivitis,  however,  varies  varies  with 
accordmg  to  the  intensity  of  the  disease :  where  the 

severity  of 

affection  is  comparatively  mild,  it  may  be  almost 
absent,  the  patient  simply  complaining  of  a  pricking, 
achmg  sensation  in  the  eyelids,  especially  the  upper 
one.  In  such  cases  the  external  inflammatory  action 
has  not  been  sufficiently  severe  to  affect  the  circulation 
m  the  choroid,  and  consequently  there  is  none  of  that 
implication  of  the  ciliary  nerves  and  intense  pain  in 
the  eye,  which  is  a  marked  feature  of  the  more  severe 
form  of  the  disease.* 

As  a  general  rule,  the  constitutional  disturbance  Constitu- 
which  occurs  in  cases  of  supjjurative  conjunctivitis  is 
of  a  very  trivial  character ;  there  may  be  some  amount  tlmfup^ 
of  fever  present,  but  it  is  not  a  noticeable  feature  of  the 
disease,  as  it  is  in  diphtheritic  conjunctivitis.  The 
patient  complains  of  restlessness  and  want  of  sleep, 
but  this  is  often  occasioned  by  the  anxiety  of  mind  and 
the  pain  from  which  he  suffers. 

In  severe  cases  there  is  always  marked  intolerance  latderauce 
of  light ;  and  although  the  lids  may  be  so  much  swollen  of  light, 
that  the  patient  cannot  open  them,  he  still  prefers 
being  in  a  dark  room,  and  the  moment  he  is  brought 
towards  the  light  there  is  a  gush  of  tears  from  be- 
tween the  lids,  and  an  instantaneous  increase  of  pain 
in  the  eye.    In  less  severe  cases  the  patient  does  not 
experience  any  great  uneasiness  from  a  short  exposure 
to  the  light,  but  always  prefers  a  dark  room  and  the 
exclusion  of  as  much  light  as  possible  from  his  eyes. 
In  fact,  the  physiognomy  of  a  person  suffering  from  a  physiog- 
bad  attack  of  purulent  conjunctivitis,  in  its  second  nomy 
stage,  is  characteristic  of  the  disease ;  his  face  is  ^V'"''^'^"^ 
usually  pale,  and  his  countenance  indicates  pain  and 
distress ;  he  is  led  into  your  presence  by  a  companion, 
being  unable  to  see ;  the  eyelids  are  more  or  less  red 
and  swollen,  their  free  margins  being  usually  of  a 
scarlet  colour,  and  pus  is  seen  oozing  from  between 


*  Middlemore,  "Treatise  on  Diseases  of  the  Eye,"  vol.  i.  p.  116. 
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them  ;  the  patient  liolds  a  handkercliief  or  his  hands 
before  his  eyes,  so  as  to  screen  them  from  the  h,^ht  as 
much  as  possible.  It  does  not  follow  that  both  eyes 
are  afFected ;  but  the  sound  one  is  usually  kept  closed, 
as  exposure  to  light  at  once  induces  pam  m  the 
diseased  organ.  . 

Prognosis. — In  endeavouring  to  estimate  the  pro- 
bable issue  of  a  case  of  this  kind,  the  condition  of  the 
cornea  must  chiefly  engage  our  attention  ;  if  it  is  bright 
and  clear,  and  no  ulceration  is  going  on  at  its  circum- 
ference, the  patient's  health  at  the  time  being  good, 
our  prognosis  may  safely  be  a  favourable  one.  If,  on 
theother  hand,  ulceration  has  commenced,  our  opinion 
must  be  very  guarded ;  and  if  sloughing  of  the  cornea 
has  begun,  we  can  give  the  patient  no  reasonable  hope 
of  recovery  ;  he  may  regain  some  amount  of  sight  in 
the  diseased  eye,  but  at  best  it  will  be  very  imperfect. 

In  forming  our  prognosis,  also,  we  must  constantly 
bear  in  mind  the  fact  that  purulent  conjunctivitis  is 
very  apt  to  relapse.    A  patient  may  apparently  be  on 
the  high  road  to  recovery,  when  suddenly  a  return  of 
all  the' worst  symptoms  takes  place,  and  his  prospects 
of  ultimate  improvement  become  very  much  impaired. 
Even  in  apparently  trivial  cases  I  have  seen  relapses 
of  this  kind  occurring,  which,  in  spite  of  my  best 
efforts,  have  terminated  in  serious  damage  to  the  eye. 
The  Garhses  of  Purulent  ConjtmctiviHs. — This  form 
of  the  disease  is  due,  in  by  far  the  majority  of  cases, 
to  contagion ;  infecting  purulent  matter  from  the 
eyes  of  another  jierson,  gonorrhoeal  matter,  or  the  un- 
healthy secretions  from  the  vagina,  are  capable  among 
other  similar  agents  of  inducing  purulent  conjuncti- 
vitis. 

It  has  been  supposed  that  the  disease  may  be  propa- 
gated by  means  of  dried  purulent  matter  floating  in 
the  air,  and  becoming  deposited  on  the  conjunctiva. 
Insects  no  doubt  may  be  one  means  of  conveying  the 
matter  from  the  source  of  infection  to  tHe  healthy 
eye. 

Treatment  of  Purulent  Conjunctivitis. —  In  puru- 
lent conjunctivitis  our  main  efforts  must  be  directed 
towards  the  preservation  of  the  cornea.  If  the  con- 
junctivitis were  not  the  cause  of  ulceration  of  the 
cornea,  we  might  very  well  leave  it  to  itself,  but  as  it 
is,  unless  we  can  reduce  the  infl^ammation  going  on  in 
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the  rmicoTis  membrane,  no  amount  of  care  and  skill 
on  our  part  can  insure  the  safety  of  the  cornea.  In 
considering  the  treatment,  therefore,  of  purulent  con- 
junctivitis, I  would  divide  the  cases  into  two  classes : 
the  first  to  include  the  milder  ones,  in  which  the  cases  di- 
cornea  is  unaffected  ;  the  second,  the  more  severe  cases,  ^ided  into 
in  which  ulceration  of  the  cornea  has  already  begun*  classes. 

1.  In  the  first  class  of  cases,  discarding  all  conside-  i.  where 
ration  as  to  the  cause  of  the  disease  (imless  in  instances  comea 
arising  from  the  presence  of  a  foreign  body  in  the  eye),  " 
or  whether  the  patient  be  an  infant  or  an  aged  person, 
but  distinctly  bearing  in  mind  the  fact  that  we  are 
now  discussing  those  cases  which  are  not  complicated 
with  ulceration  of  the  cornea,  we  should  at  once  order  Paint  tie 
a  strong  solution  of  nitrate  of  silver  (one  drachm  to  lidswiih 
three  of  water)  to  be  painted  over  the  skin  of  the  eye- 
lids.    Another,  weaker  solution  (two  grains  to  the 
ounce)  should  also  be  prepared,  some  of  which  may  be  Drops  of 
dropped  into  the  eye  every  second  hour.    These  drops  \}^^ 
should  be  continued  for  twenty -four  hours,  and  it  will 
then  be  advisable  to  repaint  the  eyelids  with  the  strong 
solution  of  nitrate  of  silver,  and  to  continue  the  drops 
until  the  congestion  of  the  conjunctiva  has  subsided, 
and  the  purulent  discharge  become  thinner,  and  less 
profuse. 

In  the  majority  of  cases,  it  will  probably  be  unneces- 
sary to  apply  the  solution  of  nitrate  of  silver  over  the 
skin  of  the  eyelids  more  than  twice,  but  the  instilla- 
tion of  the  drops  into  the  eye  should  probably  be  con-  The  latter 
tinned  for  a  week  or  ten  days  ;  by  that  time  the  active 
symptoms  of  the  disease  will  almost  invariably  have  or  so.^ 
disappeared  (provided  the  patient  has  come  under  our 
treatment  at  the  commencement  of  the  attack),  and  a 
solution  of  two  grains  of  sulphate  of  zinc  to  an  ounce  of 
water,  to  be  dropped  into  the  eyes  two  or  three  times  a 
day,  may  be  substituted  for  the  nitrate  of  silver  lotion. 
It  is  seldom  necessary,  however,  to  use  the  nitrate  of 
silver  drops  every  second  hour,  as  above  directed,  for 
more  than  two  or  three  days ;  after  that  we  may 
generally  order  it  to  be  dropped  into  the  patient's  eye 
every  six  hours,  and  subsequently  twice  a  day. 

In  cases  of  this  kind  the  patient  does  not  usually 


•  Tyrrell  "  On  Diseases  of  the  Eye,"  vol,  i.  p.  62. 
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suffer  from  imicli  pain  in  the  eye,  and  the  poppy-head 
fomentation  with  extract  of  belladonna  smeared  over 
the  temple  will  probably  relieve  any  pain  that  may 
exist ;  in  some  cases,  however,  especially  if  the  patient 
complains  of  considerable  pain  in  the  eye,  a  few  leeches 
applied  about  an  inch  from  the  outer  can  thus  are  very 
beneficial.  The  state  of  the  bowels  should  be  attended 
to,  and,  as  a  general  rule,  a  generous  dietary  allowed. 
Quinine,  and  a  moderate  amount  of  stimulants,  are  as 
often  called  for  as  antiphlogistics  ;  but  the  state  of  the 
pulse  must  be  our  guide  in  this  matter. 

The  chief  difficulty  with  which  we  have  to  contend, 
in  treating  the  purulent  conjunctivitis  of  infants  and 
young  children,  arises  from  their  resisting  our  attempts 
to  drop  the  solution  of  nitrate  of  silver  into  the  eyes. 
The  child's  head  must  be  firmly  secured,  and  the  lids 
gently  drawn  apart,  and  the  lotion  having  been  dropped 
into  the  eye,  the  lids  may  be  allowed  to  close.  This 
j)r-oceeding  should  be  repeated  three  or  four  times,  and 
the  eyelids  then  bathed  with  tepid  water,  and  the 
child  allowed  to  rest  for  two  or  three  hours,  when  the 
lotion  will  have  to  be  used  again  in  precisely  the  same 
way,  the  application  being  continued  night  and  day, 
until  the  piirulent  discharge  almost  ceases.  If  it 
should  be  found  more  convenient  to  apply  the  lotion 
by  a  small  syringe,  by  all  means  let  an  instrument 
of  the  kind  be  employed.  What  we  must  insist  on  is, 
that  the  nitrate  of  silver  lotion  is  thoroughly  well 
brought  into  contact  with  the  iuflamed  surface  of  the 
conjunctiva. 

In  most  cases,  if  this  plan  be  strictly  followed  out, 
a  very  considerable  improvement  will  be  quickly 
noticed  in  the  state  of  the  child's  eyes.  Within  forty- 
eight  hours  the  little  patient  will  begin  to  open  them, 
and  bear  exposure  to  the  light ;  the  swelling  of  the  lids 
and  congestion  of  the  conjunctiva  diminish ;  and  we 
may  then  substitute  a  solution  of  sulphate  of  zinc 
(one  grain  to  an  ounce  of  water),  for  the  nitrate  of 
silver,  the  lotion  being  used  three  times  a  day.  We 
should  bear  in  mind  the  fact,  that  a  relapse  is  just  as 
likely  to  occur  in  this  as  in  any  other  form  of  the  dis- 
ease, and  not  entirely  discontinue  the  use  of  the  sul- 
phate of  zinc  lotion  until  the  child  has  perfectly  re- 
covered ;  and  should  a  relapse  occur  at  any  time,  and 
the  discharge  become  purulent,  we  must  resume  the 


PURULENT  CONJUNCTIVITIS. 


183 


nitrate  of  silver  solution,  whicli  is  almost  a  specific  in 
cases  of  this  kind  if  properly  applied. 

As  an  illustration  of  the  plan  of  treatment  here 
recommended,  in  cases  of  purulent  conjunctivitis  in 
which  the  cornea  is  unaffected,  I  may  quote  the  follow- 
ing history  from  my  case-book  : — 

October  11th  :  K.,  aged  twenty-five,  a  healthy-look-  Case. 
ing  woman,  states  that  up  to  within  the  last  four  days  Acute 
she  had  been  in  perfect  health,  and  has  never  had  any-  accession, 
thing  the  matter  with  her  eyes.    The  present  attack 
came  on  some  four  days  ago  ;  the  right  eye  commenced 
watering  and  itching  a  good  deal,  and  the  following  Redness 
morning  it  was  red,  painful,  and  swollen ;  in  fact,  in 
much  the  same  state  as  it  is  now. 

Towards  the  evening  of  the  second  day  from  the 
commencement  of  the  affection,  she  came  to  the  hos- 
pital for  relief.    I  found  the  eyelids,  especially  the 
upper  ones,  considerably  swollen  ;  their  margins  were 
covered  with  pus,  which  was  oozing  from  the  inner  Puruleut 
corners  of  the  eyes.    On  everting  the  eyelids,  the  con-  discharge, 
junctiva  in  either  eye  was  found  to  be  of  a  uniformly 
deep  scarlet  colour  and  swollen,  the  villi  prominent, 
and  looking  like  granulations.    There  were  numerous 
spots  of  ecchymosis  on  the  surface  of  the  conjunctiva, 
it  was  also  chemosed,  and  slightly  overlapping  the 
margin  of  the  cornea ;  the  cornea,  however,  in  both 
eyes  was  healthy,  with  the  exception  of  a  narrow  rim  com- 
of  superficial  ulceration  near  the  superior  margin  of  mencing 

. ,       ."^  1  ,  ^  ulceration, 

the  right  one. 

The  patient  complained  of  pain  in  the  eyes,  which  Pain, 
increased  towards  morning  ;  it  extended  to  her  temples, 
but  was  not  sufficiently  severe  to  keep  her  awake 
during  the  night.  She  had  no  fever  or  constitutional 
symptoms :  bowels  regular ;  appetite  good.  It  ap- 
peared certain  that  she  had  not  been  suffering  from 
gonorrhoea,  nor,  as  far  as  we  could  ascertain,  had 
she  been  exposed  to  the  influence  of  any  contagious 
matter. 

Ordei-ed,  at  7  a.m.,  to  bathe  the  eyes  constantly  in  Ar?.  nit. 
tepid  water ;  a  strong  solution  of  nitrate  of  silver  i|Jig''^';,d^^" 
in  water  to  be  painted  over  both  eyelids,  and  a  solu-  conjunc- 
tion of  three  grains  of  nitrate  of  silver  to  the  ounce  of 
water  to  be  dropped  into  the  eye  every  second  hour. 
Full  diet. 

These  orders  were  strictly  carried  out,  and  on  the 
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following  day.  the  13tli  of  October,  I  found  the  swell- 
ing of  the  eyelids  much  reduced,  the  conjunctiva  ap- 
parently in  the  same  condition ;  but  as  the  eyes  had 
been  kept  perfectly  clean,  I  was  unable  to  judge  of  the 
amount  of  purulent  secretion.  The  lids  were  again 
painted  over  with  the  strong  nitrate  of  silver  solution, 
and  in  fact  the  treatment  of  the  previous  day  was 
continued. 

Rapid  im-  On  the  14th  I  found  a  marked  improvement  in  the 
P^ovement  gygg  .  t,jjg  swelling  of  the  lids  was  much  diminished, 
treatment,  the  patient  could  open  them,  and  did  not  suffer  from 
intolerance  of  light ;  the  chemosis  was  almost  gone, 
and  the  narrow  ulcer  in  the  upper  part  of  the  right 
cornea  was  covered  with  vessels.  I  ordered  the  lotion 
to  be  applied  every  six  hours,  the  nitrate  of  silver  to 
the  lids  to  be  discontinued  On  the  following  day,  the 
improvement  continuing,  I  diminished  the  strength  of 
the  drops  to  one  grain  of  nitrate  of  silver  to  an  ounce 
of  water,  and  it  was  employed  less  frequently.  Tho 
patient  recovered  without  a  relapse,  and  was  pro- 
nounced cured  twenty  days  after  she  first  came  to  the 
hospital. 

In  some  cases,  circumstances  may  render  it  impos- 
sible for  us  to  depend  on  the  nitrate  of  silver  lotion 
being  regularly  and  effectually  dropped  into  the  eye, 
and  we  may  then  order  four  grains  of  the  sulphate  of 
alum  to  an  ounce  of  water  to  be  injected  between  the 
eyelids  with  a  small  glass  syringe,  every  thirty  minutes 
during  the  day,  and  two  to  three  times  during  the 
night. 

2.  Cases  2.  I  now  proceed  to  consider  the  treatment  of  the 

second  class  of  cases — that  is,  those  in  which  the 
involved.  comea  has  become  implicated,  either  during,  or  prior 
to  the  commencement  of  our  attendance  on  the  pa- 
ciir«Uc  to  'tient.  It  consists  in  applying  caustic  to  the  surface 
conjiinctiTa  of  the  palj)ebral  conjunctiva  and  semilunar  folds: 
of  lids.  there  is  no  necessity  for  touching  the  orbital  mucous 
membrane. 

With  regard  to  the  caustic  to  be  used  in  cases  of 
this  kind,  solid  nitrate  of  silver  should  never  be  em- 
The   dilute  ployed,  but  a  pencil,  composed  of  equal  parts  of  nitrate 
peacil."  silver  and  nitrate  of  potash,  or  of  one  of  nitrate  of 

silver  and  two  of  nitmte  of  potash.  A  pencil  of  this 
kind  is  easily  prepared  by  fusing  the  proper  propor- 
tions of  the  salts  together,  and  allowing  the  fluid  mix- 
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tare  to  run  into  a  fine  glass  tube :  it  solidifies  imme-  its  ad- 
diately,  and  is  then  tit  for  use.  The  reason  why  we  vautagea. 
employ  a  dilute  caustic  pencil  in  these  cases  is,  that 
our  object  is  simply  to  destroy  the  epithelial  layers  of 
the  conjunctiva,  and  not  to  cause  sloughing  of  its 
connective  tissue,  which  pure  nitrate  of  silver  might 
do,  and  thus  lead  to  the  formation  of  a  conjunctival 
cicatrix,  and  very  probably  contraction  of  the  mucous 
membrane.  The  rough  surface  thus  formed  would  be 
likely  to  keep  up  irritation  in  the  part,  and  by  con- 
stantly rubbing  against  the  cornea,  ultimately  induce 
opacity.  The  cornea,  however,  is  hardly  likely  to 
escape  immediate  destruction  if  solid  nitrate  of  silver 
is  applied  to  its  surface. 

Many  patients  sulFering  from  purulent  conjunctivitis 
become  nervous  and  irritable;  they  cannot  and  will 
not  bear  much  increased  pain,  and  under  these  circum- 
stances it  is  sometimes  advisable  to  let  them  inhale  a 
little  ether  before  applying  caustic  to  the  surface  of 
the  conjunctiva;  under  any  circumstances  the  patient  Method  of 
should  be  seated  or  laid  on  his  back  before  a  window,  so  gj^ustic!*^ 
that  the  intiamed  eye  may  be  thoroughly  illuminated ; 
the  lower  lid  is  then  to  be  carefully  and  fully  everted, 
the  conj  unctiva  being  wiped  dry  with  a  bit  of  linen  rag, 
and  the  caustic  pencil  is  to  be  applied  over  the  entire 
surface  of  the  palpebral  mucous  membrane,  particu- 
larly over  the  tarso-orbital  fold.  The  instant  the 
caustic  has  been  applied,  a  white  film  forms  over  the 
part,  and  as  soon  as  this  appears,  an  assistant  should 
drop  a  little  cold  water  over  the  everted  lid,  so  as  to 
decompose  and  wash  away  any  excess  of  nitrate  of 
silver  that  may  be  present.  The  lower  lid  may  then 
be  returned  to  its  normal  position,  and  the  upjjer  one 
treated  in  precisely  the  same  way.  When  the  latter 
is  much  swollen,  we  shall  experience  considerable  diffi- 
culty in  smearing  the  upper  tarso-orbital  fold  of  the 
conjunctiva ;  it  is  absolutely  necessary,  however,  that 

Application 

the  whole  of  this  portion  of  the  raucous  membrane,  as  must  be 
well  as  the  semilunar  folds,  should  be  brought  in  con-  • 
tact  with  the  caustic  pencil. 

A  pencil  of  nitrate  of  silver,  applied  in  the  way  Discharge 
above  described  to  the  surface  of  the  conjunctiva,  at  ^^^^^5'/^ 
once  destroys  its  epithelial  layers,  from  which  the 
purulent  discharge  is  produced;   so  that,  until  the 
epithelium  has  re-formed,  the  discharge  from  the  in- 
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flamed  eye  will  diminisli  very  perceptibly.  The  length 
of  time  necessary  for  comj^leting  tnese  changes  varies 
under  different  circumstances,  but,  as  a  general  rule, 
new  layers  of  cells  will  have  replaced  those  we  have 
destroyed  in  about  twenty-four  hours,  and  with  their 
growth  the  purulent  discharge  from  the  eye  will  return. 
This  will  be  the  sign  for  the  necessity  of  a  re-applica- 
tion of  the  caustic ;  in  fact,  as  soon  as  the  pus  again 
appears  after  our  first  application,  whether  it  be  ia 
twelve,  twenty-four,  or  thirty-six  hours,  so  soon  must 
we  re- apply  the  caustic,  in  precisely  the  same  way  as 
I  have  just  described  ;  but  a  somewhat  weaker  pencil, 
composed  of  one  part  of  nitrate  of  silver,  and  three  of 
nitrate  of  potash,  will,  as  a  general  rule,  be  sufficiently 
strong  after  the  first  application.  It  maj  be  necessary 
to  continue  this  treatment  for  five  or  six  days,  before 
the  excessive  action  going  on  in  the  inflamed  conjunc- 
tiva will  have  been  overcome,  and  the  purulent  dis- 
charge cease ;  but,  as  a  general  rule,  after  each  appli- 
cation of  the  caustic,  the  pus  will  take  a  longer  time 
to  form,  and  will  ultimately  disappear  altogether. 

M.  Wecker's  explanation  of  the  action  of  the  caustic 
is,  that  the  hyper-action  going  on  in  the  part  is  caused 
by  the  sluggish  circulation  of  the  blood  through  the 
vessels  of  the  inflamed  tissue ;   the  application  of 
nitrate  of  silver  by  altering  this  abnormal  action 
causes  the  stream  of   blood  to  pass  more  rapidly 
through  the  part,   and  thus  improves  the  circum- 
stances of  the  tissues  so  far  as  their  nutrition  is  con- 
cerned.   To  keep  up  this  action  of  the  caustic,  he 
advises  the  application  of  eold  compresses  to  the  eye- 
lids immediately  after  the  cauterization.    The  com- 
presses should  be  continued,  if  possible,  without  inter- 
mission, for  they  not  only  prevent  the  vessels  from 
again  dilating,  but  they  wash  away  the  abnormal  secre- 
tion, and  thus  keep  the  eye  perfectly  clean — a  most 
important  point  to  attend  to  in  such  cases.    The  cold 
compress  may  be  made  by  taking  pledgets  of  lint  suffi- 
ciently large  to  cover  the  eyelids,  which  should  be  laid 
on  a  lump  of  ice  until  quite  cold,  they  must  then  be 
placed  on  the  lid,  and  changed  when  they  become  in 
the  least  warm.    Pledgets  of  this  kind  should  be  kept 
on  the  ice  m  rotation,  so  as  to  maintain  a  constant 
cold  surface  to  the  inflamed  eyelid.    The  congestion 
being  thus  temporarily  overcome,  a  more  rapid  circu- 
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lation  of  blood  takes  place  through  the  vessels,  the 
nutrition  of  the  parts  is  re-established,  and  the  vessels 
are  then  more  likely  to  retain  their  normal  calibre,  the 
healthy  blood  acting  as  a  stimulant  to  their  contractile 
tissue. 

There  is  no  necessity  for  syringing  out  the  eye  in  Syringing 
order  that  we  may  keep  it  clean  :  it  is  quite  sufficient 
to  evert  the  lids  slightly,  and  allow  a  little  cold  water 
to  trickle  into  the  eye,  from  time  to  time. 

M.  Wecker  insists  upon  the  importance  of  attending 
to  the  foregoing  rules  with  regard  to  the  use  of  nitrate  Recapitula- 
of  silver,  which  I  shall  therefore  briefly  recapitulate. 
It  should  never  be  employed  until  suppuration  has  com- 
menced, otherwise  it  may  do  positive  harm.  Having 
applied  it,  wait  before  using  it  again,  till  the  whole 
of  the  deposit  which  it  has  formed  on  the  surface  of 
the  conjunctiva  has  disappeared,  and  suppuration  has 
been  re-established  ;  if  this  is  not  done,  we  shall  apply 
the  caustic  to  the  denuded  basement  membrane,  which 
will  be  likely  to  damage  this  delicate  structure,  and 
the  connective  tissue  beneath  it,  and  would  be  followed 
by  the  formation  of  cicatrices,  and  a  permanently 
rough  state  of  the  conjunctiva.  As  I  before  observed, 
our  only  guide  as  to  the  frequency  with  which  the 
cauterization  should  be  employed  is  the  appearance  of 
the  mucous  membrane  :  as  soon  as  pus  re-forms  we 
may  be  sure  that  the  epithelium  has  been  reproduced, 
and  may  therefore  with  safety  resume  the  use  of  the 
diluted  pencil.  If  these  rules  are  attended  to,  there  is  no 
fear  of  our  cauterizing  an  eye  affected  with  diphtheritic 
conjunctivitis  in  its  early  stages,  or  of  any  other  of 
those  mishaps  taking  place,  a  combination  of  which 
has  thrown  even  this  sovereign  remedy  into  disrepute 
with  some  surgeons. 

With  regard  to  the  management  of  the  orbital  con- 
junctiva, which  has  been  left  untouched  by  the  nitrate  The  or- 
of  silver,  but  which  is  swollen  and  probably  overlap-  bital  con- 
ping  the  cornsa,  it  is  advisable  to  make  four  or  five  should  be 
incisions  through  the  mucous  membrane,  radiating  deeply 
from  its  chemosed  portion,  which  overlaps  the  cornea, 
outwards  as  far  as  the  eyelids.*  I  would  make  at  least 


*  Lectures  "  On  Diseases  of  the  Eye,"  by  J.  Morgan.  2nd 
edit.  p.  72.  • 
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four  such  deep  incisions  down  to  the  sclerotic :  they 
should  be  made  with  a  cataract  knife,  or  some  such 
sharp-edged  iustrument,  so  as  not  to  lacerate  the  tis- 
sues. There  can,  I  think,  be  no  doubt  that,  by  cutting 
through  the  swollen  conjunctiva  in  this  way,  we  relieve 
the  pressure  which  the  chemosis  exerts  upon  the  deeper 
layer  of  vessels,  and  thus  give  the  cornea  a  chance  of 
receiving  sufficient  nourishment  to  keep  it  alive.  The 
only  objection  advanced  against  these  deep  incisions 
is,  that  in  healing  four  cicatrices  must  be  left  in  the 
conjunctiva.  I  do  not,  however,  regard  this  objection 
as  of  any  moment,  when  j^laced  in  opposition  to  the 
fact,  that  by  this  means  we  may  do  much  towards  pre- 
serving the  integrity  of  the  cornea,  which  is  probably 
threatened  with  immediate  destruction. 

I  am  no  advocate,  however,  for  repeated  and  nume- 
rous incisions  through  the  chemosed  conjunctiva;  the 
operation  should  be  performed  as  I  have  described, 
and  as  it  is  our  object  to  relieve  the  congested  vessels, 
we  must  encourage  the  bleeding  from  the  wounds 
which  we  have  made  by  keeping  the  lids  open,  and 
bathing  the  parts  with  warm  water  for  ten  minutes  or 
so.  If  we  allow  the  lids  to  close  immediately  after 
the  conjunctiva  has  been  incised,  clots  of  blood  form 
beneath  them,  and  the  pressure  wldch  these  exei-t  on 
the  vessels  stops  the  haemorrhage,  and  defeats  the 
principal  object  which  we  had  in  view  in  making  the 
incisions.  These  clots  must  therefore  be  prevented 
from  forming  for  the  space  of  about  ten  minutes  ;  the 
lids  may  then  be  closed,  and  the  cold  water  compress 
applied. 

It  will  seldom  be  advisable  to  repeat  these  cZeej^  in- 
cisions into  the  mucous  membrane,  but  after  the  pal- 
pebral conjunctiva  has  been  smeared  over  with  the 
caustic  pencil,  we  may  perhaps  scarify  the  chemosed 
orbital  mucous  membrane,  making  superficial  incisions 
in  all  directions,  and  then  endeavour  to  excite  haemor- 
rhage  from  the  divided  vessels,  by  the  application  of 
warm  fomentations. 

With  regard  to  the  state  of  the  cornea  and  its  treat- 
ment, we  must  m  the  first  place  make  a  thorough 
examination  of  the  part,  and  its  condition  cannot  be  too 
carefully  considered;  for  upon  this  inspection,  and 
upon  the  treatment  it  suggests,  the  patient's  sight  in 
many  cases  depends. 
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Tte  danger  which  we  have  to  fear,  if  perforation  of  Danger  of 
the  cornea  takes  place,  is  that  opacity  will  ensue,  or  a  pei'fora- 
staphyloma  of  the  iris  occur,  the  elastic  structures 
behind  the  iris  pushing  it  through  the  opening  in  the 
cornea,  and  when  in  this  position,  preventing  its  return 
to  its  normal  situation  in  the  anterior  chamber. 

In  cases  where  a  portion  of  the  cornea  is  so  far  de-  Paraeen- 
stroyed  by  ulceration,  that  its  posterior  elastic  lamina  ^^sis  of 
alone  remains  intact,  it  may  happen,  at  any  moment,  ''°'''^''*» 
that  this  delicate  structure  will  be  burst  open  by  the 
distending  force  behind  it ;  we  should  therefore  relieve 
the  inti-a-ocular  pressure  by  puncturing  the  cornea 
with  a  needle,  and  allowing  the  aqueous  to  escape. 
This  little  operation  of  paracentesis  of  the  cornea, 
■under  these  circumstances,  is  often  attended  with  the  Relieves 
happiest  results  :  it  not  only  prevents  the  formation  tension'"* 
of  a  staphyloma,  bvit,  by  diminishing  the  intra-ocular 

Eressure,  it  relieves  the  tension  of  the  eyeball,  and 
ence  also  the  ciliai-y  neurosis  from  which  the  patient 
often  suffers  to  an  intense  degree.    I  believe  I  am  and  pain, 
tolerably  safe  in  saying,  that  we  are  far  more  likely 
to  err  on  the  side  of  non-interference,  than  we  are  to 
open  the  cornea  too  often  under  these  circumstances. 
The  puncture  through  the  cornea  should  be  made  near 
its  junction  with  the  sclerotic,  and  the  point  of  a  broad 
needle  must  only  be  allowed  just  to  enter  the  anterior 
chamber,  otherwise  the  lens  may  be  injured ;  but 
beyond  this  caution,  which  is  not  peculiar  to  these  Precaution 
cases,  no  particular  rules  are  necessary  for  this  opera-  *^  *° 
tion.    It  is  by  no  means  always  sufficient  to  perform  Kepetition 

,     •  •  i      i.        i.    £  i!  J.1  •    of  puncture. 

paracentesis  once,  m  the  treatment  ot  a  case  of  this 
kind ;  the  puncture  made  in  the  cornea  heals  within 
twenty-four  hours,  and  the  aqueous  humour  rapidly 
re-forms,  so  that  it  will  very  probably  be  necessary 
to  open  the  cornea  a  second,  or  even  a  third  time. 

To  sum  up  then :  in  the  majority  of  cases  of  the  Summary 
class  we  are  now  considering,  we  shall  have  — 1  st,  to  "Jj^t^j^g^t 
make  a  thorough  examination  of  the  eye,  and  should 
we  find  the  cornea  ulcerated,  we  must  2ndly,  apply  a 
pencil  of  dilute  caustic  to  the  palpebral  mucous  mem- 
brane and  semilunar  folds ;  3rdly,  incise  or  scarify  the 
orbitxl  conjunctiva  ;  and  4thly,  puncture  the  cornea,  if 
we  find  that  one  or  more  deep  ulcers  exist,  but  have  not 
yet  eaten  through  it.  Lastly,  if  the  eyelids  are  swollen, 
it  is  of  the  greatest  importance  to  paint  the  skin  over 
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them  with  a  saturated  solution  of  nitrate  of  silver. 
Cold  compresses  may  then  be  applied  to  the  eje. 
Use  of  We  have  still,  however,  one  important  adjunct  to 

atropine.  our  treatment,  and  that  is  the  instillation  of  a  solution 
of  atropine  (one  grain  to  a  drachm  of  water)  into  the 
eye  ;  these  drops  may  be  applied  every  six  hours.  The 
object  of  this  treatment  is  to  paralyse  the  intra-ocular 
nerves,  together  with  those  supplying  the  cornea,  and 
by  relieving  the  tension  of  the  ciliary  muscle  and 
cornea,  to  lessen  the  chances  of  the  latter  giving  way, 
if  partially  destroyed  by  ulceration.  The  iris  also 
being  retracted  when  under  the  influence  of  atropine, 
its  vessels  are  somewhat  empty,  and  less  aqueous 
humour  will  therefore  be  secreted,  so  that  the  internal 
pressure  will  be  reduced  ;  moreover,  if  the  cornea  gives 
way,  the  iris  is  less  likely  to  be  forced  through  the 
opening,  than  if  it  be  allowed  to  remain  in  its  normal 
.position  in  the  anterior  chamber. 

The  above  may  be  considered  as  the  special  and 
necessary  treatment  for  cases  of  purulent  conjuncti- 
vitis, complicated  with  lesion  of  the  cornea.  We  may 
now  consider  one  or  two  points  bearing  on  the  general 
treatment  of  such  cases,  whether  complicated  with 
ulceration  or  not ;  and  probably  one  of  the  most  imjDor- 
tant  circumstances  to  attend  to  is  the  protection  of  the 
sound  eye,  if  only  one  is  aflfected,  since  the  i^urulent 
secretion  from  the  diseased  eye  is  very  apt  to  get  into 
the  sound  one,  and  induce  a  similar  disease.  If,  there- 
fore, we  can  protect  the  sound  eye  by  a  pad  of  cotton 
wool  and  a  bandage,  we  shall  be  doing  the  patient  most 
valuable  service.  The  patient  himself  will  readily 
understand  the  advantage  of  this  proceeding,  and 
submit  to  the  trifling  discomfort  of  having  his  sound 
eye  closed,  so  as  to  protect  it  from  purulent  infec- 
tion. 

The  pain  from  which  many  patients  suffer  in  this 
disease  may  be  relieved  by  the  application  of  the 
extract  of  belladonna  over  the  forehead,  and  the 
administration  of  chloral.  Wc  shall  often  have  to 
use  the  latter  drug  in  full  doses  at  bed-time,  for  it  is 
then  that  the  pain  generally  increases,  and  prevents 
the  patient  from  sleeping. 

With  regard  to  the  application  of  leeches,  I  would 
simply  say,  that  in  a  case  of  purulent  conjunctivitis, 
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occurring  m  a  plethoric  individual,  by  all  means  apply 
SIX  or  eight  leeches  to  the  temples.    But,  on  the  other 
hand,  no  more  dangerous  rule  can  be  laid  down  than 
that,  because  a  person  is  suffering  from  pain  and  pu- 
rulent conjunctivitis,  leeches  are  to  be  applied  in  an 
indiscriminate  manner.    My  own  experience  would  Discretion 
lead  me  almost  to  reverse  this  rale,  but  in  practice  it  'o^dellT 
will  be  found  impossible  to  lay  down  any  invariable  tivea. 
directions  on  the  subject.    It  would  be  as  absurd  to 
deplete  a  weak,  anxious,  and  antemic  patient  labouring 
under  purulent  conjunctivitis,  as  it  would  be  to  abstain 
from  the  practice  in  all  cases  :  our  common  sense  must 
guide  us  in  the  matter. 

So  far,  however,  from  leeches  being  always  useful  in  Stimulanta 
purulent  conjunctivitis,  I  am  inclined  to  think  that 
stimulants  are  more  often  required  ;  rum  mixture,  with 
quinine  and  mor^^hia,  being  frequently  called  for,  to- 
gether with  a  generous  diet ;  the  state  of  the  patient's 
pulse  will  be  our  best  guide  as  to  the  extent  to  which 
this  practice  should  be  carried.  In  many  cases  the  in- 
fusion of  bark  with  ammonia  will  prove  of  the  greatest 
benefit :  should  it  seem  to  increase  the  pain  in  the  eye, 
it  may  be  discontinued,  but  if  it  has  no  such  effect,  it 
is  more  than  probable  that  the  patient  will  improve 
under  its  use. 

I  have  before  remarked  that,  as  a  general  rule,  puru-  Diapho- 
lent  conjunctivitis  is  not  accompanied  by  any  marked  "^^^ 
constitutional  symptoms.  Should  the  patient  be  fever- 
ish,  diaphoretics  will  be  useful,  and,  under  any  circum- 
stances, we  must  be  careful  to  regulate  the  action  of 
the  bowels  with  mild  laxatives  if  necessary.  But  as 
purulent  conjunctivitis  has  nothing  to  do  with  a 
faulty  state  of  the  liver  or  stomach,  we  should  not 
launch  out  at  random  with  purgatives  or  drugs  of  this 
description,  in  the  hope  of  improving  the  state  of  the 
secretions — as  the  phrase  is.  These  drugs  are  beneficial 
when  called  for,  but,  as  a  general  rule,  are  harmful  in 
the  class  of  cases  now  under  our  consideration. 

With  regard  to  the  use  of  mercury  in  the  treatment  Mercury 
of  this  disease,  without  entering  upon  any  discussion  worthless, 
of  the  reputed  power  of  this  drug  to  cut  short  the  in- 
flammatory process,  I  am  bound  to  observe  that  in 
cases  of  suppurative  conjunctivitis  I  should  never 
dream  of  ordering  its  administration. 

Pure  air,  the  best  of  all  tonics,  must,  if  possible,  be  Pure  air. 
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obtained ;  and  all  unnecessary  confinement  to  bed,  or 
to  one  room,  be  avoided. 

We  cannot  too  strongly  insist  upon  the  enforcement 
of  absolute  cleanliness,  and,  as  far  as  possible,  segrega- 
tion, among  patients  sufi"ering  from  purulent  conjunc- 
tivitis. The  attendants  must  be  strictly  warned  as  to 
the  danger  they  run  from  contact  with  the_  purulent 
discharges.  Cases  of  purulent  conjunctivitis  should 
not  be  admitted  into  a  general  hospital,  unless  they 
can  be  isolated ;  and  the  strictest  orders  should  then 
be  given,  that  the  dressings  or  rags  employed  should 
be  burnt  after  use.  Washing  utensils,  and  in  fact 
everything  brought  in  contact  with  the  patient,  should 
be  retained  for  his  special  use.  If  purulent  conjuncti- 
vitis should  affect  a  child  at  school,  he  should  imme- 
diately be  separated  from  his  playfellows ;  and  the  same 
remark  applies  to  soldiers,  and,  in  fact,  to  collections 
of  individiials,  whether  in  families,  schools,  regiments, 
or  any  other  condition  of  society. 

DrPHTHEKiTic  Conjunctivitis. — This  is,  at  present,  a 
comparatively  rare  form  of  disease  in  this  country.* 
In  some  parts  of  Germany,  however,  the  havoc 
which  diphtheritic  conjunctivitis  commits  among  the 
lower  classes  is  fearful,  for  when  once  a  patient  has 
been  attacked  with  it,  his  chances  of  recovering  his 
sight  are  even  less  promising  than  in  cases  of  puru- 
lent conjunctivitis  ;  the  truth  being  that  the  affection 
of  the  conjunctiva  is  simply  a  local  manifestation  of  a 
more  general,  and  very  grave  form  of  disease,  in  which 
any  inflammatory  affection  of  the  mucous  membrane  is 
apt  to  assiime  the  unhealthy  and  dangerous  type  which 
is  characteristic  of  the  malady. 

Unless,  therefore,  diiDhtheria  be  endemic,  we  are 
hardly  likely  to  meet  with  instances  of  this  kind  of 
conjuncti^dtis ;  but,  on  the  other  hand,  in  districts 
where  it  prevails,  if  a  person  be  susceptible  of  its  in- 
fluence, any  cause  inducing  local  irritation  in  the  con- 
junctiva may  give  rise  to  the  disease.  In  this  way,  the 
discharge  from  the  eye  of  a  patient  suffering  from  pu- 


*  See  "  Maladies  des  Yeux,"  par  M.  Wecker,  vol.  i.  p.  70 ; 
Cyprien  Eajmaud,  "Thesis,"  Paris,  1866;  "  Lehrbiich  der 
PraktiscLen  Augenlieilkunde,"  von  K.  Stellwag  von  Carion, 
p.  378,  1864,  Wieu. 
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rulent  conjunctivitis,  may  be  said  to  produce  the  diph- 
theritic form  of  the  disease. 

Pathology  and  Symptoms. — If  we  bear  in  mind  the 
characteristic  features  of  diphtheria  in  other  situations, 
we  shall  readily  comprehend  the  nature  of  the  pheno- 
mena induced  when  it  attacks  the  conjunctiva.  The 
same  tendency  manifests  itself  here,  as  in  the  mucous 
membrane  of  the  fauces  and  other  parts  of  the  body, 
for  a  fibrinous  formation  to  occur,  not  only  on  the  sur-  Fibrinous 
face,  but  also  in  the  connective  tissue  of  the  mucous  brawny 
membrane ;  the  eyelids  become  swollen,  hard,  and  exudation, 
brawny,  so  that  it  is  with  difficulty  they  can  be 
everted,  or,  in  many  cases,  even  separated  from  one 
another,  and  in  attempting  to  drag  them  apart  we 
often  put  the  patient  to  very  great  pain. 

On  examining  the  conjunctiva,  we  shall  find  it  of  a  Conjunc- 
bufF  tint,  streaked  here  and  there  with  a  reddish 
coloration,  the  inner  surface  of  the  Hds  presenting  a  molitled 
mottled  appearance.  This  arises  from  the  bufi"-colonred 
fibrinous  formations  which  iutiltrate  the  part,  exerting 
pressure  on  the  vessels  and  stopping  the  circulation 
through  their  smaller  branches ;  some  of  the  larger 
vessels  remain  patent,  while  others  give  way,  and  their 
altered  contents,  staining  the  fibrinous  formation 
around  them,  produce  the  mottled  appearance  re- 
ferred to. 

The  contrast,  therefore,  between  the  condition  of  Not  red  and 
the  mucous  membrane  of  the  lids,  in  this  the  first 
stage  of  diphtheria,  and  that  of  purulent  conjuncti- 
vitis, is  very  marked:  in  the  latter,  the  mucous  mem- 
brane is  swollen,  and  of  a  uniformly  deep  scarlet  colour, 
with  spots  of  ecchymosis  scattered  over  its  surface,  the 
enlarged  and  prominent  villi  giving  it  almost  the  ap- 
pearance of  a  granulating  sore ;  whereas  in  diphtheritic 
conjunctivitis  the  mucous  membrane  is  of  a  buff  or 
drab  colour,  comparatively  smooth,  mottled  over  with 
superficial  patches  of  exudation  and  extravasated 
blood,  and  a  few  large  and  contorted  vessels  are  usually 
seen  on  its  surface. 

If  we  attempt  to  remove  any  of  this  fibrinous  for-  Exudation 
mation,  we  shall  find  that  it  adheres  firmly  to  the 
conjunctiva;  we  may  detach  it,  but  it  breaks  away  connected, 
in  shreds,  and  from  the  jagged  surface  of  the  wound 
which  is  left,  a  bloody,  serous  fluid  oozes  away  ;  the 
formation,  in  fact,  is  by  no  means  limited  to  the 
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surface  of  the  conjunctiva,  but  exists  principally  in  the 
sub-mucous  connective  tissue.  _ 

The  changes  and  appearance  of  the  conjunctiva  above 
described  are  not  confined  to  the  eyelids ;  the  same  con- 
dition  exists  in  the  mucous  membrane  covering  the 
sclerotic,  the  fibrinous  formation  infiltrating  the  con- 
junctiva throughout  the  whole  of  its  extent,  and  too 
often  extending  to  the  cornea.  _       •    i  • 

The  period,  during  which  the  formation  is  .hemg 
produced  in  the  connective  tissue,  may  be  considered 
as  the  first  stage  of  diphtheritic  conjunctivitis  ;  rt 
usually  lasts  about  six  days,  and  is  accompanied  with 
fever  and  great  pain  in  the  eyes,  extending  to  the 
temples  and  head  ;  this  pain  is  terribly  increased  it 
we  attempt  to  open  the  eyelids,  which  are  swollen  and 
of  brawny  hardness.  The  temperature  of  the  part  is 
sensibly  increased.  The  secretion  at  this  period  is 
scanty  and  serous.  As  a  general  rule,  both  eyes  are 
affected,  the  disease  being,  as  I  before  remarked,  a 
local  manifestation  of  a  general  disorder. 

The  second  stage  is  one  of  reaction,  degenerative 
changes  taking  place  in  the  fibrinous  exudations,  which 
become  softened  and  broken  down.  The  detritus  thus 
produced,  together  with  pus  cells  from  the  connective 
tissue,  and  disintegrated  blood  corpuscles,  are  thrown 
off  from  the  surface  of  the  conjunctiva  as  a  bloody, 
purulent  discharge,  containing  shreds  of  fibrinous  sub- 
stance, supposed  to  have  very  irritating  properties. 
The  appearance  of  the  everted  lids  is  now  completely 
altered,  and  nearly  approaches  that  of  the  second  stage 
of  purulent  conjunctivitis.  The  vessels  are  dilated  and 
turgid  with  blood,  the  surface  scarlet,  but  still  pre- 
senting some  patches  of  yellow  exudation ;  the  dis- 
charge is  abundant.  The  patient  is  now  almost  free 
from  pain. 

The  second  stage  varies  in  its  duration,  in  proportion 
to  the  amount  and  depth  of  the  primary  croupy  infil- 
tration :  if  this  has  been  great,  the  suppurative  stage 
will  be  prolonged,  and  the  reverse  if  it  is  scanty  or 
superficial. 

In  the  third  stage  of  the  disease  the  inflammatory 
action  subsides,  and  the  effects  of  the  previous  changes 
which  have  taken  place  in  the  conjunctiva  become 
apparent.  Of  these,  the  destruction  of  the  sub-con- 
junctival  tissues,  consequent  on  the  deleterious  in- 
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fluences  exercised  by  the  fibrinous  formation  on  the 
part,  is  most  obvious ;  and  in  the  reparation  of  the 
damage  thus  done,  cicatrices  are  formed,  which,  in  con- 
tracting, press  upon  and  obstruct  the  few  remaining 
vessels  of  the  conjunctiva,  so  that  the  mucous  mem- 
brane may  at  length  be  entirely  destroyed,  and  re- 
placed by  white,  glistening,  cicatricial  tissue.  The 
duration  of  this  stage  will  vary  with  the  amount  of 
destruction  already  effected,  but,  like  most  reparative 
processes,  it  is  usually  prolonged. 

Diagnosis.— M.  Wecker  states  that  the  severity  of  i)ia<7»ost,. 
the  three  stages  of  diphtheritic  conjunctivitis  varies  in 
different  individuals,  and  that  if  the  first  stage  runs  a 
rapid  course,  the  case  may  be  mistaken  for  one  of 

Eurulent  conjunctivitis ;  with  regard  to  treatment,  Milder 
owever,  no  danger  would  arise  even  if  a  mistake  of  forms 
this  kind  were  to  occur,  for  a  solution  of  nitrate  of  n"sta,ken. 
silver,  or  the  dilute  caustic  pencil,  would  be  the  agents 
upon  which  we  should  rely  under  any  circumstances. 

It  is  hardly  necessary  to  mention  that  cases  of 
diphtheritic  conjunctivitis  are  not  to  be  mistaken  for 
cases  of  conjunctivitis  occurring  among  people  in  a  low  con- 
state of  health,  on  whose  conjunctivas  false  membranes  junctivitia 
are  apt  to  form  ;  for  beyond  a  somewhat  similar  ap-  mem-*^*'^** 
pearance  of  the  parts  at  first  sight,  there  is  no  analogy  branes. 
whatever  between  the  two  forms  of  disease.  These 
false  membranes  may  be  readily  detached  from  the 
surface  of  the  conjunctiva,  the  mucous  membrane  ap- 
pearing of  a  florid  red  colour  beneath  them,  whereas 
in  diphtheritic  conjunctivitis  we  can  only  detach  broken 
shreds  of  the  fibrinous  exudation,  the  surface  of  the 
wound  presenting  a  yellow  granular  appearance,  from 
which  a  yellowish-red  serous  fluid  exudes. 

Gomijli cations  and  Eesults.- — As  in  suppurative,  so  in  Dangers 
diphtheritic  conjunctivitis,  it  is  the  structural  changes  to  the 
to  which  the  cornea  is  liable  which  render  the  disease 
BO  dangerous  to  the  patient's  sight ;  and,  unfortunately, 
the  virulent  character  of  the  affection  too  often  defeats 
all  our  attempts  to  save  the  eye. 

The  danger  to  the  cornea  is  twofold :  First,  the 
fibrinous  exudation  may  infiltrate  its  laminated  struc- 
ture, and  in  degenerating,  completely  destroy  it.  Thus  Total  de- 
we  sometimes  find,  on  opening  the  lids  of  a  person  struetion, 
suffering  from  this  affection,  that  the  cornea  is  of  a 
yellowish-grey  colour,  owing  to  this  infiltration  of  its 
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tissue ;  and  when  the  second  stage  of  the  disease  is 
established,  the  cornea  appears  to  break  down  en  masse 
with  the  exudative  material,  a  large  staphyloma  re- 
sulting. In  other  cases  a  deep  circumferential  ulcer 
maybe  seen  surrounding  the  cornea,— a  most  dangerous 
symptom  in  this  disease,  for  in  spite  of  all  our  care  the 
ulcer  generally  spreads  rapidly,  a  few  hours  often 
sufficing  to  complete  the  mischief,  and  the  cornea 
giving  way,  the  ^ eye  is  destroyed.  This  ulcerative 
process  is  sometimes  peculiarly  treacherous :  the 
cornea  at  first  looks  hazy,  as  if  affected  with  keratitis  ; 
this  condition  having  lasted  for  a  few  days,  the  anterior 
and  middle  layers  become  disintegrated  and  destroyed. 
On  examining  the  eye,  at  first  sight  the  cornea  may 
appear  bright  and  clear ;  a  closer  observation,  however, 
will  convince  us  of  the  fact,  that  the  posterior  elastic 
lamina  alone  remains  intact,  and  is  bulged  forward 
from  the  pressure  of  the  aqueous  fluid  behind  it nor 
can  it  stand  this  tension  long  ;  it  is  almost  certain  to 
burst  open,  and  then  the  lens,  the  aqueous  humour, 
and  a  portion  of  the  iris  are  protruded  through  the 
wound. 

Secondly,  if  the  patient  escapes  these  evils,  and  the 
cornea  is  not  destroyed  during  the  active  stages  of  the 
disease,  it  may  still  suffer  at  a  later  period  ;  the  rough 
cicatrices  which  form  during  the  third  stage,  and  at 
length  replace  the  palpebral  conjunctiva,  by  con- 
stantly rubbing  against  the  surface  of  the  cornea,  in- 
duce opacity  of  its  structure,  and  ultimately  loss  of 
sight.  Nor  does  this  complete  the  list  of  misfortunes, 
for  in  course  of  time  the  cicatrices  contract,  and  in  con- 
tracting they  shorten  and  displace  the  ciliary  margin 
of  the  lid,  inducing  a  most  obstinate  form  of  entropium. 
Lastly,  in  the  reparative  process,  the  opposed  surfaces 
of  the  palpebral  and  ocular  portions  of  the  conjunctiva 
are  apt  to  become  adherent,  and  the  conjunctival  sac 
obliterated. 

Pro'jnosis. — From  the  foregoing  account,  it  is  evi- 
dent that  a  favourable  termination  can  rarely  be  looked 
for.  If,  then,  the  first  stage  has  been  severe,  we  can- 
not but  be  extremely  anxious  as  to  the  result ;  disor- 
ganization of  the  cornea  is  almost  sure  to  occur,  and 
we  must  frame  our  opinion  accordingly.  Even  in  ap- 
parently mild  cases,  our  prognosis  must  be  very 
.  guarded,  for,  like  purulent  conjunctivitis,  the  disease 
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subject  to  relapses,  and  a  case  wliicli  at  first  ap- 
peared favourable  may  be  less  so  afterwards. 

Recapitulation. — Before  leaving  the  subject,  I  will  Recapitu- 
briefly  recapitulate  the  symptoms  of  diphtheritic  con-  gy'^ptoms, 
junctivitis.  It  may  be  divided  into  three  stages :  in 
the  first,  fibrinous  formation  occurs ;  in  the  second, 
this  is  broken  up  and  removed  ;  and  in  the  third  and 
last  stage,  cicatrization  and  reparation  of  the  damaged 
conjunctiva  take  place. 

The  first  stage  may  last  from  five  to  ten  days  ;  it  is 
usually  accompanied  with  fever,  and  the  patient  suffers 
great  pain  in  the  eye  and  neighbouring  parts  ;  the 
swelling  of  the  lids  is  of  brawny  hardness.  On  sepa- 
rating them,  the  conjunctiva  will  be  found  of  a  pale 
yellow  or  bufi^  colour,  with  a  few  distended  vessels 
coursing  over  it,  and  here  and  there  some  spots  of 
ecchymosis  may  be  seen  ;  a  yellowish  serous  fluid, 
sometimes  streaked  with  blood,  exudes  from  the  surface. 
The  cornea,  in  the  majority  of  cases,  will  be  found  to 
be  more  or  less  opaque,  as  if  stained  with  a  solution  of 
carbonate  of  lead. 

The  second,  or  suppurative  stage  of  the  disease,  is  of 
variable  duration.  The  patient  is  now  almost  free  from 
pain,  but  the  discharge  is  often  very  profuse,  and  pours 
away  from  the  eye  directly  the  lids  are  open.  It  has 
assumed  a  purulent  character,  being,  in  fact,  a  mixture 
of  pus,  disintegrated  diphtheritic  formation,  and  blood. 
The  conjunctiva  is  swollen  and  of  a  bright  red  colour, 
but  scattered  patches  may  still  be  seen.  It  is  in  this 
stage  of  the  disease  that  we  may  expect  to  find  rapid 
and  destructive  changes  going  on  in  the  cornea  ;  it  may 
appear  bright  and  clear  to  a  superficial  observer,  but 
the  appearance  may  be  delusive,  and  destruction  far 
advanced.  In  some  cases,  suppuration  having  com- 
menced, the  cornea  looks  somewhat  like  a  piece  of 
moist  wash-leather ;  in  others,  deep  and  rapidly  ex- 
tending ulceration  may  be  going  on  at  the  margin.  It 
is  very  seldom  that  the  cornea  is  found  in  a  normal 
condition  throughout  the  suppurative  stage  of  the 
disease. 

The  third  stage  of  diphtheritic  conjunctivitis  consists 
in  the  formation  of  cicatricial  tissue,  by  which  the 
mucous  membrane  is  replaced.  As,  therefore,  the  vas- 
cularity of  the  second  stage  of  the  disease  gradually 
subsides,  and  the  discharge  ceases,  the  inner  surface 
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of  the  lids  assumes  a  glistening',  white,  and  pnctered 
aspect.  This  new  tissue  is  very  apt  to  contract  and 
produce  entropium ;  and  the  rough  surface  which  it 
constantly  opposes  to  the  cornea  generally  gives  rise  to 
opacity ;  so  that  supposing  the  cornea  has  escaped  un- 
injured through  the  second  stage  of  the  disease,  the 
patient  will  now  be  in  imminent  danger  of  losing  his 
sight  from  these  secondary  changes. 

Gaicses  of  BifhilieriHc  Conjunctivitis— i:h.e  causes 
which  give  rise  to  this  form  of  conjunctivitis  are  doubt- 
less those  local  influences,  whatever  they  may  be,  which 
engender  or  rather  favour  the  growth  of  the  contagium 
which  causes  diphtheria.  It  is  met  with  in  districts 
where  diphtheria  is  endemic  ;  and  the  disease  has  been 
known  to  spread  from  the  conjunctiva  to  the  nares, 
mouth,  and  throat.  On  the  other  hand,  it  is  equally 
certain  that  the  secretion  from  a  mucous  membrane 
attacked  by  diphtheria,  is  capable  of  propagating  a 
similar  form  of  disease  in  an  otherwise  healthy  eye ;  it 
Contagion,  is,  in  fact,  a  highly  contagious  aifection,  and  hence 
arises  the  necessity  for  taking  every  precaution  to  pre- 
vent the  discharge  spreading  from  a  diseased  to  a 
healthy  eye. 

Diphtheritic  conjunctivitis  is  most  apt  to  occur 
among  children  under  eight  years  of  age,  and  in  the 
majority  of  instances  both  eyes  are  affected. 
Treatment,  Treatment  of  Jjiphtheritic  Conjunctivitis. — Diph- 
theritic conjunctivitis  being  a  local  manifestation  of  a 
very  intractable  form  of  disease,  it  is  almost  impossible 
effectually  to  ward  off  the  injurious  consequences  which 
too  often  follow  its  invasion. 

Some  German  practitioners  advocate  an  antiphlo- 
gistic plan  of  treatment  proportioned  to  the  sthenic 
character  of  the  affection — namely,  the  energetic  appli- 
cation of  cold  to  the  part,  extensive  local  bleedings,  and 
the  severest  antiphlogistic  regimen.  Others  would 
add  the  administration  of  mercury  in  large  and  re- 
peated doses,  so  as  to  bring  the  patient  under  the 
influence  of  this  drug  as  speedily  as  possible ;  calomel 
Mercury.  and  mercurial  inunction  are,  in  fact,  recommended  ad 
libitum,  and  appear  to  be  the  means  upon  which  they 
chiefly  rely  to  stay  the  progress  of  the  disease.  They 
have  been  closely  followed  by  other  continental  practi- 
tioners :  thus,  in  the  first  stage  of  diphthei-itic  conjunc- 
tivitis, M.  Wecker  employs  cold  water  compresses  to 
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the  lids,  and  he  also  recommends  the  application  of 
leeches  to  the  temples  ;  but  above  all  things  he  insists 
on  the  administration  of  calomel  every  two  hours.  As 
soon  as  the  patient  is  salivated,  he  affirms  that  the 
conjunctiva  loses  its  bulf-grey  appearance,  the  second 
stage  of  the  disease  being  speedily  established.  He 
speaks  favourably,  also,  of  the  effects  of  tartar  emetic 
in  relieving  the  feverish  symptoms.* 

Certainly,  as  our  continental  brethren  have  had  the 
most  experience  in  diphtheritic  conjunctivitis,  these 
methods  of  treatment  demand  our  careful  considera- 
tion, but  my  own  experience  would  dispose  me  to  Efficacy 
adopt  a  very  different  method,  and  one  which  has  been  doubtful, 
very  generally  sanctioned  both  in  England  and  America 
in  the  treatment  of  diphtheria.f    I  rely  more  upon 
large  doses  of  the  sesquichloride  of  iron,  combined  with  Tr.  ferri 
chlorate  of  potash,  than  on  any  other  drugs,  in  the  p"t'';ciiiur. 
first  stage  of  the  disease  :  thirty  drops  of  the  tincture 
of  the  former,  together  with  twenty  grains  of  the 
chlorate  of  potash,  may  be  administered  every  three 
hours,  and  this  in  spite  of  the  fever  which  generally 
attends  the  outset  of  the  affection.    The  state  of  the 
bowels  must  be  attended  to ;  hot  baths  at  bedtime 
often  induce  perspiration  and  quiet  the  patient.  As 
a  general  rule,  a  lowering  plan  of  treatment  is  to  be 
avoided ;   on  the  other  hand,  soup  and  a  generous,  Nutrients, 
though  non- stimulating  dietary  are  demanded.  Mor- 


*  Dr.  Pagenstecher  reports  on  fourteen  cases  treated  "  by 
scarificatious  and  .the  energetic  application  of  cold  in  the  diph- 
theritic, caustics  an>l  atropine  in  the  secreting,  stages.  Six  did 
badly,  the  rest  were  more  or  less  beneiited." — Ophtlmhnic 
Review,  vol.  i.  p.  V.)(). 

Professor  Stellwag,  while  fully  adopting  the  antiphlogistic 
method  in  the  active  stages  of  the  disease,  rejects  mercury  and 
other  reputed  anliplastiai  as  "absolutely  and  certainly  ineffi- 
cacious." 

See  also  Ophthalmic  Hospital  Reports,  vol.  v.  p.  363,  where  the 
disease  is  reported  to  have  advanced  rapidly,  in  spite  of 
calomel. 

t  The  American  editors  of  Professor  Stellwag's  work  observe  : 
"  The  accepted  general  treatment  in  the  United  Sates  for  diph- 
theria in  any  form  is  the  administration  of  iron  and  nutricuts, 
e.g.,  beef-tea,  until  the  patient  has  rallied  from  the  depression 
caused  by  the  disease.  We  suppose  this  is  as  applicable  in 
diphtheritic  conjunctivitis  as  in  any  other  form  of  tliis  blood 
disease." — p.  325. 
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Opium.       phia  or  chloral  should  be  given  in  sufficient  doses  at 
bedtime  to  procure  the  patient  sleep  during  the  night. 
Local  With  regard  to  the  local  treatment,  caustic  should 

treatment,    ^ot  be  used  in  the  first  stage  of  the  disease,  for  the  cir- 
culation in  the  conjunctival  vessels  is  already  impeded 
by  the  fibrinous  formation  surrounding  them,  and 
caustic  would  simply  intensify  this  condition ;  in  fact, 
we  shall  in  these  cases,  as  in  all  other  forms  of  con- 
junctivitis, do  well  to  remember  the  formula  already 
laid  down  on  this  subject.    Caustic  is  not,  as  a  rule,  to 
be  employed  unless  a  purulent  discharge  exists. 
Caustic  in        When  oncc  the  purulent  discharge  has  commenced, 
purulent      and  the  conjunctiva  become  red  and  vascular,  the  local 
stage  only,    -treatment  must  be  altered,  and  conducted  upon  pre- 
cisely the  same  principles  as  I  have  described  for 
the   treatment  of  purtilent  conjunctivitis.     A  solu- 
tion of  five  grains  of  nitrate  of  silver  to  an  ounce  of 
water  should  be  dropped  into  the  eye  frequently,  in 
cases  where  there  is  no  ulceration  of  the  cornea,  but 
when  ulceration  has  commenced,  the  dilute  caustic 
pencil  must  be  applied  carefully  to  the  tarsal  con- 
junctiva, together  with  cold  compresses  over  the  lids, 
Cleanli-       the  eye  being  kept  scrupulously  clean.    We  should  re- 
neas.  member  always  that  the  discharge  is  not  only  con- 

tagious, but  appears  to  possess  irritating  proiDerties,' 
and  consequently  to  keep  up  the  diseased  action,  if 
allowed  to  remain  in  contact  with  the  eye.  The  general 
treatment  will  still  consist  in  giving  tincture  of  iron 
and  chlorate  of  potash,  morphia,  and  hot  baths. 

In  the  third  stage  of  the  disease  very  little  can  be 
Astringent  done,  beyoud  ordering  the  patient  a  mild  astringent 
lotions,  lotion  to  be  used  twice  a  day,  and  bathing  the  eyes 
frequently  in  tepid  water.  We  cannot  prevent  the  for- 
mation and  contraction  of  the  cicatrices,  which  are 
unfortunately  the  natural  consequence  of  the  loss  of 
tissue,  following  the  previous  destructive  action  of  the 
disease. 

Granular  Conjunctivitis,  often  called  Military 
CoNJUNc-    Ophthalmla.*— This  is  a  common  form  of  disease,  par- 

*  See  "  Maladies  des  Yeux,"  par  M.  Wecker,  vol.  i.  p.  98  ; 
"Lehrbuch  der  Augenheilktinde,"  von  Stellwag  v.  Cavion^ 
p.  385;  "  L'Oplitlialniie  niilitaire  k  TAcad^mie  Eoyale  de 
Mddecine  de  Belgique,"  par  le  Dr.  Waiioinont,  Ann.  d' Oculist iqtie 
torn.  xlii.  127. 
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ticularly  among  the  lower  classes,  who  are  exposed  to 
malarious  and  other  debilitating  influences.  It  depends 
upon  the  presence  of  numerous  small  granular  bodies 
scattered  in  the  connective  tissue  of  the  conjunctiva, 
principally  in  the  tarso-orbital  fold,  and  sometimes  in 
the  cornea.    These  growths  spring  from  the  cells  of  Granules 
the  connective  tissue  of  the  part ;  they  contain  no  fa^ged  villi, 
blood-vessels  or  nerves,  and  are,  therefore,  utterly  but  new 
unlike  the  villi  in  every  respect ;  they  are,  in  fact,  new  formations, 
formations,  and  not  a  mere  hypertrophy  of  pre-exist- 
ing ones,  as  Dr.  Schmid  and  various  other  authorities 
hold. 

On  everting  the  lid  of  a  person  suffering  from 
granular  conjunctivitis,  it  is  true  that  we  shall,  in  the 
majority  of  instances,  find  the  papillae  of  the  conjunc- 
tiva more  or  less  congested  and  enlarged,  their  hue 
varying  according  to  the  stage  of  the  disease.  In 
chronic  cases,  the  epithelium  covering  them  becomes 
thickened,  and  they  are  prominent  and  of  a  dusky 
brownish-red  hue,  and  of  course  confined  to  the  tarsal 
conjunctiva.  On  the  other  hand,  the  neoplastic 
growths  which  are  characteristic  of  granular  conjunc- 
tivitis, are  most  abundant  on  the  superior  tarso-orbital 
fold,  and  sometimes  extend  to  the  orbital  conjunctiva 
where  there  are  no  villi.  Frequently,  however,  they 
are  so  small,  that  we  must  employ  a  lens  in  order  that 
we  may  clearly  discern  them.  But  whether  situated  in 
the  tarsal  or  orbital  mucous  membrane,  they  present 
the  same  appearance  of  small  granular  masses,  aptly 
compared  to  millet  seeds,  situated  immediately  beneath  Resemble 
the  conjunctiva.  As  the  disease  advances,  these  ™  da*' 
granular  bodies  may  increase  considerably  in  size,  and 
may  then  be  distinctly  noticed  scattered  among  the 
enlarged  villi  of  the  palpebral  and  orbital  portions  of 
the  conjunctiva,  and  sometimes  they  extend  to  the 
cornea.  In  the  more  chronic  forms  of  the  malady, 
owing  to  an  excessive  development  of  intercellular 
material,  which  assumes  a  gelatinous  character,  these 
"granulations"  sometimes  attain  the  size  and  trans- 
lucency  of  boiled  tapioca  grains — constituting  the  or  "frog- 
"  frog-spawn"  granulations  of  some  pathologists.  spawn. 

If  we  examine  these  granular  structures  with  the 
microscope  in  their  early  stages,  we  find  that  they 
consist  of  a  stroma  of  connective  tissue,  containing  a 
number  of  nucleated  cells  with  a  Little  fluid ;  they  matter. 
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subsequently  undergo  fatty  degeneration,  this  is  also 
the  case  in  those  chronic  forms,  where  the  cell  elements 
are  replaced  by  the  gelatinous  intercellular  material 
already  described.  It  is  often  difficult  to  draw  a  line 
of  demarcation  between  the  embryo  elements  of  the 
connective  tissue  and  the  growths  of  granular  con- 
junctivitis ;  but  however  similar  in  appearance,  their 
projjerties  are  dissimilar,  for  the  granular  bodies,  in 
place  of  becoming  developed  into  connective  tissue, 
degenerate  into  a  fatty  or  other  perishable  substance, 
which  is  gradually  absorbed,  and  the  siDace  which  it 
has  occupied  contracting,  small  cicatrices  are  left  to 
mark  its  former  position.  It  is  to  the  existence  of  a 
conglomeration  of  these  cicatrices,  and  the  consequent 
contraction  of  the  conjunctival  tissue  thus  induced, 
that  the  unfavourable  results  of  this  form  of  disease 
are  mainly  due  :  the  cicatrices  presenting  a  rough  and 
uneven  surface,  which,  by  constantly  rubbing  against 
the  cornea,  induces  irritation  and  subsequently  vas- 
cular opacity  of  that  imjiortant  structure. 

At  the  commencement  of  this  chapter,  I  said  that 
these  granular  bodies  bore  some  analogy  to  tubercle. 
This  is  so  as  regards  their  common  origin  in  a  prolife- 
ration of  the  connective-tissue  corpuscles,  and  in  the 
unstable  character  of  the  product  to  which  it  gives 
rise,  leading  to  the  destruction  of  the  normal  tissue  in 
the  immediate  vicinity.  The  analogy,  however,  does 
not  extend  further,  and  the  history  of  granular  con- 
junctivitis does  not  point  to  any  constitutional  vice 
allied  to  that  of  tubercle  or  scrofula. 

It  is  quite  possible  to  mistake  the  enlarged  glands 
of  the  conjunctiva  for  the  neoplastic  growths  of 
granular  conjunctivitis.  In  all  cases  of  irritation  of 
the  mucous  membrane,  the  glands  become  swollen, 
and  may  frequently  be  seen  beneath  the  conjunctiva, 
looking  very  much  like  the  new  formations  which  are 
characteristic  of  that  affection;  nor  can  I  lay  down 
any  special  rules  by  which  to  distinguish  them.  The 
enlarged  glands,  indeed,  are  still  held  by  many  patho- 
logists to  constitute  the  essential  elements  of  the 
granular  bodies  noticed  in  the  conjunctiva  in  this 
form  of  disease.* 


*  Ophthalmic  Surgery,  by  Dr.  P.  Frank:  Arim/  Medical 
Department  Iteport  for  ISCO.    According  to  Prof.  IStellwag,  it  is 


GRANULAR  CONJUNCTIVITIS. 


203 


Symptoms. — Granular  conjunctivitis  may  be  de-  Symptoms 
scribed  under  two  heads,  the  acute  and  chronic  ;  the  ^^^^^ 
former  may  be  conveniently  divided  into  three  stages. 

1.  The  first  stage  of  acute  granular  conjunctivitis  1st  stage  2 
usually  lasts  from  eight  to  ten  days  ;  the  patient  com- 
plains  of  intolerance  of  light,  and  supra-orbital  pains  ; 

he  has  a  sensation  as  if  sand  or  grit  were  in  the  eye,  pain, 
and  profuse  lachrymation.    The  margins  of  the  lid  are 
slightly  swollen,  and,  on  evertinif  them,  we  find  the 
palpebral  conjunctiva  to  be  congested,  and  a  number  congestion, 
of  small,  white,  prominent  bodies,  looking  like  millet  Granular 
seeds,  may  be  noticed  embedded  in  the  mucous  mem- 
brane.*    This  condition  of  the  conjunctiva  is  most 
marked  in  the  upper  lid,  and  especially  along  the 
tarso-orbital  fold.    But  the  palpebral  conjunctiva  is 
not  alone  aifected  ;  the  same  condition  extends  to  the 
mucous  membrane  over  the  globe  of  the  eye  ;  minute 
white  specks  of  a  similar  nature  may  sometimes  be 
seen  in  the  cornea,  with  numerous  small  but  easily 
defined  vessels  coursing  over  it,  inducing  a  well-marked 
vascular  opacity  of  this  structure. 

2.  This  condition  having  lasted  about  ten  days,  the  2nd  stage : 
second  or  inflammatory  stage  of  the  disease  com-  ^"fy]^'"*" 
mences.    The  conjunctiva  becomes  deeply  congested, 

and  in  the  course  of  a  few  days  a  purulent  discharge 
takes  place  from  its  surface.  In  fact,  suppurative 
conjunctivitis  is  established,  so  that  it  is  almost  im- 
possible to  distinguish  between  the  second  stages  of 
purulent,  diphtheritic,  or  acute  granular  conjunctivitis  ; 
for  the  enlarged  villi,  and  the  congested  state  of  the 
mucous  membriine  in  the  latter  affection,  entirely 
conceal  the  neoplastic  formations. 

During  the  suppurative  stage  of  the  disease,  the  Suppnra- 
eyelids  are  often  slightly  swollen,  and  chemosis  may 
exist;  but  as  in  purulent,  so  in  granular  conjunctivitis, 
our  chief  anxiety  will  be  as  to  the  condition  of  the 
cornea.    Fortunately  this   structure  is  less  apt  to  Cornea  may 
slough,  or  become  rapidly  destroyed  by  ulceration,  in  ^^^'^r- 
granular  conjunctivitis,  than  it  is  in  the  purulent  form 
of  the  disease.   The  neoplastic  growths  which  form  on 


the  "  spawn-like  "  granulations  which  have  beeu  more  particu- 
hxrly  coufouuded  with  hypertrophied  glauds. 

*"Dr.  II.  Snellen  on  Diseases  of  the  Conjunctiva:  Ophth. 
Hosp.  Reports,  vol.  iv.  p.  01. 
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the  cornea  might  reasonably  be  supposed  to  give  rise 
to  deep-seated  ulceration,  but  in  practice  this  is  not 
found  to  be  the  case  :  when  numerous,  however,  they 
are  almost  certain  to  be  followed  by  vascular  opacity. 

In  many  cases  the  second  stage  of  the  disease  is 
much  prolonged,  and  is  attended  with  less  acute 
symptoms  than  those  above  described  :  this  is  espe- 
cially the  case  among  old  or  ill-nourished  people. 
Under  these  circumstances  the  purulent  stage  of 
granular  conjunctivitis  is  a  protracted  one  :  the 
patient  may  complain  of  only  slight  photophobia,  and 
of  little,  if  any,  supra-orbital  pain :  he  can  open  his 
eyes  with  comparative  comfort,  and  unless  the  cornea 
is  involved,  can  manage  to  see  his  way  about.  The 
palpebral  conjunctiva,  however,  is  intensely  con- 
gested, the  villi  being  prominent,  and  resembles  a 
granulating  .wound,  with  a  small  quantity  of  pus 
oozing  from  its  surface*  This  state  of  things  may 
last  for  a  month  or  more ;  and  although  the  symp- 
toms are  not  very  acute,  they  are  most  intractable, 
superficial  ulceration  of  the  cornea  frequently  com- 
plicating the  case,  and  too  often  rendering  that  struc- 
ture opaque  ;  or  it  may  be  that  staphyloma  occurs. 

In  the  more  acute  cases,  the  purulent  stage  of  the 
disease  runs  its  course  in  about  fifteen  days ;  the 
chemosis  then  subsides,  the  purulent  discharge  ceases, 
and  the  disease  passes  into  its  third  stage. 

3.  We  should  then  anxiously  watch  for  the  reappear- 
ance of  the  granular  bodies  :  if  they  again  become 
visible,  the  probability  is  that  we  shall  have  a  case  of 
chronic  granular  conjunctivitis  to  deal  with.  On  the 
other  hand,  if  the  inflammatory  action  has  been  suffi- 
ciently severe  to  destroy  the  neoplastic  formations, 
the  third  stage  of  the  disease  will  be  a  comparatively 
simple  matter. 

Treatinent. — The  treatment  to  be  employed  in  acute 
granular  conjunctivitis  will  necessarily  vary  according 
to  the  progress  which  the  disease  has  made.  We  must 
bear  in  mind  the  fact,  that  the  inflammatory  action, 
under  these  circumstances,  is  a  curative  one  ;  we  may 
therefore  with  safety  allow  the  first  stage  to  run  its 
course  unchecked,  and  are  likely  to  do  more  harm  than 


*  Dr.  Marston  on  Ophthalmia:  BealeS  Archives,  vol.  iii. 
p.  194. 
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good  by  applying  astringents,  and  such  like  remedies, 
to  the  conjunctiva.  If  the  irritation  going  on  in  the 
eye  is  excessive,  the  patient  should  be  confined  to  a 
dai'k  room,  and  the  eyes  bathed  with  tepid  water  four 
or  five  times  a  day.  At  bedtime  the  extract  of  bella- 
donna should  be  smeared  over  the  skin  of  the  eyelids 
and  brow,  ten  grains  of  Dover's  powder  being  admi- 
nistered if  the  patient  is  restless  and  unable  to  sleep. 

As  I  have  already  explained,  defective  sanitary  ar- 
rangements appear  to  be  a  direct  cause  of  granular 
conjunctivitis,  and  consequently,  in  treating  this 
disease,  we  must  pay  great  attention  to  the  hygienic  Hygienic 
conditions  under  which  our  patient  is  placed.  Pure  ^''^sures 
air,  good  diet,  cleanliness,  and  a  due  amount  of  exercise, 
must  be  carefully  enjoined,  otherwise  the  conjunctivitis 
is  almost  certain  to  run  on  into  a  chronic  form  of 
disease,  terminating,  as  it  too  often  does,  in  vascular 
opacity  of  the  cornea. 

In  the  second  stage  of  this  affection,  our  treatment 
must  be  guided  by  the  character  of  the  inflammatory 
action  going  on  in  the  conjunctiva,  and  more  particu- 
larly- by  the  condition  of  the  cornea.    So  long  as  the 
cornea  is  free  from  ulceration,  and  there  are  no  indica- 
tions of  destructive  changes  going  on  in  it,  we  may  with 
safety  allow  the  conjunctivitis  to  run  its  course  without  Promote 
any  local  application.    The  eyes  must  be  kept  clean,  second 
and  poppy-head  fomentations  are  often  grateful  to  the  fo^entL 
patient,  and  are  a  means  of  keeping  his  mind  employed,  tions, 
Tonics  are  generally  required :  soda  and  quinine,  toge-  tonics, 
ther  with  Dover's  powder,  may  be  given  with  advan- 
tage three  or  four  times  a  day,  and  subsequently  the 
chlorate  of  potash  with  the  tincture  of  muriate  of  iron. 
I  would  even  advise  thsse  remedies,  together  with  a 
generous  dietary,  in  cases  where  the  second  stage  of  the  generous 
disease  is  pursuing  an  active  course,  and  much  more  so  *^^®*'» 
when  the  inflammatory  action  is  languid  and  weak. 
In  the  latter  instance  it  will  be  well  to  stimulate  the 
conjunctiva,  by  applying  sulphate  of  copper  to  its  sur-  and  cup. 
face  once  a  day,  until  such  an  amount  of  increased  sulph. 
action  is  excited  as  will  be  sufficient  to  destroy  the  neo- 
plastic growths,  which  are  the  origin  and  cause  of  all 
the  mischief. 

If,  however,  we  consider  that  the  inflammation  is 
more  than  adequate  to  accomplish  this  purpose,  and 
that  it  is  endangering  the  vitality  of  the  cornea,  we 
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must  at  once  control  its  action  by  means  of  nitrate  of 
silver  and  cold  compresses.  In  the  first  iustance,  a 
five-grain  solution  of  nitrate  of  silver  should  be  dropped 
into  the  eye  every  second  hour,  and  cold  compresses 
constantly  applied  over  the  lids  in  the  interval  :  it  may 
be  well  at  the  same  time  to  administer  a  purgative,  and 
if  the  patient  is  in  pain,  a  full  dose  of  the  hydrate  of 
chloral  at  bedtime  and  atropine  drops  applied  night 
and  morning  to  the  eye.  Should  the  disease,  in  spite 
of  this  treatment,  gain  ground,  v^'e  must  smear  over 
the  chemosed  conjunctiva  with  the  dilute  caustic  iDcncil. 
Let  it  be  distinctly  understood,  however,  that  this 
treatment  will  only  be  necessary  when  the  cornea  is 
in  danger.  Of  late  I  have  frequently  employed  tannin 
in  cases  of  this  kind  with  very  great  advantage ;  tannic 
acid  being  dusted  into  the  patient's  eye  once  or  twice 
a  day.  I  find  a  local  application  of  tannin  in  this  way 
most  useful,  even  in  the  earlier  stages  of  the  disease, 
the  cornea  being  hazy  and  vascular,  witb  a  purulent 
or  muco-purulent  discharge  from  the  conjunctiva. 

If  the  second  stage  of  the  disease  has  done  its  work 
efi"ectually,  there  will  be  no  necessity  for  further  inter- 
ference on  our  part :  the  inflammatory  action  gradually 
subsides,  and  the  parts  return  to  their  normal  condi- 
tion. A  mild  astringent  lotion,  applied  to  the  con- 
junctiva twice  a  day,  will  hasten  the  cure,  and  as  the 
lids  are  apt  to  become  glued  together  during  sleep,  the 
dilute  citrine  ointment  may  with,  advantage  be  smeared 
along  their  edges  at  bedtime. 

The  Causes  of  granular  conjunctivitis  may,  as  a 
general  rule,  be  traced  to  influences  which  engender  an 
impaired  state  of  the  nutritive  functions.  Among 
these,  the  overcrowding  of  human  beings,  together  with 
filth,  impure  air,  want  of  proper  food,  and  in  fact  defi- 
cient sanitary  arrangements  in  general,  are  doubtless 
the  most  prolific  sources  of  this  disease,  and  are  capable 
not  only  of  causing  conjunctivitis  in  men,  but  also  in 
the  lower  animals. 

It  appears  that  the  neoplastic  formations,  wbicb  are 
the  primary  cause  of  the  disease,  may  exist  as  it  were 
in  a  latent  state  for  a  very  considerable  time,  but  that 
any  slight  cause  of  irritation  throws  them  into  activity; 
and  hence,  probably,  the  reason  why  purulent  matter 
from  other  sources  is  capable  of  inducing  granular 
conjunctivitis;  the  truth  being  that  the  disease  has 
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been  in  existence  prior  to  the  inoculation  of  the  puru- 
lent secretion,  which  has  simply  added  fuel  to  the  fire, 
and  thrown  the  germinal  matter  of  the  part  into  a  state 
of  renewed  excitation.  Nevertheless,  so  high  an 
authority  as  M.  Wecker  is  of  opinion  that  granular 
conjunctivitis  is  essentially  a  contagious  disease;  and 
there  can  be  no  doubt  that  in  the  suppurative  stage, 
the  pus  from  the  surface  of  the  conjunctiva  may  induce 
a  purulent  conjunctivitis  in  the  eye  of  an  otherwise 
healthy  individual. 

There   are,   probably,   few  people   among  whom  Prevails 
granular  conjunctivitis  is  more  common  than  the  lower  among  the 
orders  of  Irish,  in  Great  Britain  and  elsewhere.  The 
poorer  classes  of  India,  and  in  fact  of  every  part  of 
the  world,  are  also  more  subject  to  it  than  their 
richer  brethren  ;  but  local  influences  seem  most  fertile 
in  generating  the  disease,  and  may  even  give  it  an 
endemic  character.     An  instance  of  this  kind  is  to 
be  found  in  certain  schools  in  Calcutta.    The  children 
in  one  of  these  schools  are  of  different  nationalities — 
natives,  half-castes,  and  Europeans — but  the  buildings 
are  situated  in  a  most  filthy  part  of  the  city,  sur-  and  in  un- 
rounded  by  open  drains,  and  every  conceivable  abomi- 
nation,  and  granular  conjunctivitis  is  never  absent  from     "'^  ^' 
among  the  boys  ;  whereas  in  other  schools  of  a  similar 
nature,  but  situated  in  a  healthy  locality,  not  a  single 
instance  of  the  disease  is  to  be  met  with. 

It  is  a  remarkable  fact,  that  a  prolonged  application  Atropine 
of  atropine  to  the  surface  of  the  conjunctiva  appears  g^^^^^j 
to  give  rise  to  granular  conjunctivitis  ;  at  any  rate,  one  '  * 
sees  this  form  of  disease  arising  after  the  long-con- 
tinued instillation  of  atropine.  Unless,  however,  it 
were  positively  ascertained  that  the  neoplastic  growths 
peculiar  to  this  affection  had  no  existence  prior  to  the 
instillation  of  the  alkaloid,  I  should  not  be  disposed 
to  admit  the  connexion  of  cause  and  effect.  Many  of 
these  patients  have  been  placed  under  conditions 
exceedingly  favourable  for  the  development  of  granular 
conjunctivitis,  having  probably  taken  no  inconsiderable 
amount  of  mercury  for  the  cure  of  iritis,  and  having 
at  the  same  time  been  reduced  by  antiphlogistic  mea- 
sures, adopted  to  control  the  inflammation.  Before, 
therefore,  ascribing  to  atropine  any  peculiar  property  of 
developing  granular  conjunctivitis,  I  should  like  to 
watch  its  effects  on  a  perfectly  healthy  eye ;  it  may 
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only  act  as  an  irritant,  developing  a  pre-existing  form 
of  disease. 

Chronic  Granular  Conjunctivitis.— If  a  case  of 
acute  granular  conjunctivitis  has  been  over-treated  in 
the  first  or  second  stages  of  the  disease,  the  inflamma- 
tion having  been  prevented  from  running  its  course, 
and  Nature  having  been  thus  thwarted  m  her  cure,  as 
soon  as  the  inflammatory  action  has  subsided,  the 
granular  bodies  reappear,  and  we  shall  then  have  to 
deal  with  this  most  obstinate  affection. 

Chronic  granular  conjunctivitis,  however,  does  not 
always  commence  in  this  way  ;  on  the  contrary,  it  far 
more  frequently  begins  by  the  appearance  of  the  neo- 
plastic growths  beneath  the  conjunctiva,  without  any 
antecedent  irritation  or  inflammation.  The  granular 
bodies  may  be  so  small  that  we  require  the  aid  of  a 
magnifying  glass  to  see  them.  In  this  condition  they 
do  not  necessarily  give  rise  to  any  inconvenience ;  the 
patient  may  be  unconscious  of  their  existence,  but 
usually  complains  of  "  sore  eyes."  Any  slight  cause, 
such  as  a  disordered  stomach,  or  over-exposure  to  the 
glare  of  the  sun— in  fact,  any  irritation,  immediately 
gets  up  an  attack  of  conjunctivitis ;  the  neoplasms 
increase  in  size  during  these  periods  of  disturbance, 
and  are,  indeed,  the  immediate  cause  of  the  hyperaction 
going  on  in  the  conjunctiva.* 

Individuals  affected  with  this  chronic  form  of  disease 
are  consequently  liable  to  suffer  from  attacks  of  con- 
junctivitis, rendering  them  utterly  unfit  to  carry  on 
the  ordinary  duties  of  life.  It  is  not  uncominon  to 
meet  with  soldiers  suffering  from  granular  conjuncti- 
vitis, particularly  if  serving  in  the  tropics,  the  climate 
predisposing  them  to  this  affection ;  and  their  symp- 
toms may  be  such  as  to  lead  one  to  suppose  that  they 
are  malingering ;  their  eyes  look  tolerably  healthy,  but 
as  soon  as  they  are  put  to  any  work,  necessitating 
exposure  to  sun  and  dust,  they  get  an  attack  of  con- 
junctivitis. Cases  of  this  description  may  at  first  sight 
appear  suspicious;  unfortunately,  their  termination, 
in  the  majority  of  instances,  proves  that  they  are  of  a 
most  serious  character,  ending  as  they  too  often  do  in 
destructive  changes  in  the  cornea.f 


*  Dr.  Marston  on  Ophthalmia:  BeaWs  Archives,  vol.  iii.p.  201. 
t  Ophthalmic  Surjjeiy,  by  Dr.  P.  Frank:  Army  Medical 
Reports  for  1860. 
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This  chronic  form  of  the  disease  may  exist  for  years  May  cause 
without  inducing  any  great  amount  of  hypertrophy  of  ^yP^""" 
the  villi ;  but  sooner  or  later  these  become  prominent  t^jif ''^  °^ 
and  hard,  and  between  them  patches  of  white  cica- 
tricial tissue  are  to  be  seen,  produced  by  the  degene- 
rative changes  in  the  mucous  membrane,  beneath 
which  the  granular  bodies  existed.  The  uneven  surface 
of  the  mucous  membrane  thus  produced,  by  constantly 
rubbing  against  the  cornea,  often  leads  to  vascular 
opacity  of  that  structure,  and  it  may  be,  to  complete  and  opacity 

loss  ot  sight.  of  cornea. 

The  Symptoms  of  chronic  granular  conjunctivitis 
have  been  pretty  clearly  indicated  in  the  above  re- 
marks ;  but  I  may,  perhaps,  recapitulate  them  with 
advantage.  In  the  early  stages  of  the  disease,  the  Resume  of 
only  reliable  feature  upon  which  we  can  depend  for  its  symptoms, 
identification  is,  the  presence  of  the  minute  granular 
bodies  beneath  the  conjunctiva.  'I'hey  give  rise  from 
time  to  time  to  attacks  of  conjunctivitis,  the  mucous 
membrane  becoming  congested,  its  villi  more  or  less 
turgid,  while  the  patient  complains  of  slight  pain  in 
the  eye.  intolerance  of  light  and  lachrymation.  After 
each  attack  of  this  kind,  the  neoplastic  growths  in- 
crease in  size,  often  attaining  to  that  of  a  grain  of 


sago 


This  state  of  things  may  last  for  a  very  considerable 
period,  but  sooner  or  later  the  material  of  the  granular 
bodies  undergoes  absoi-ption,  and  loss  of  substance 
thus  occurring  in  the  connective  tissue  of  the  part,  the 
cavity  closes  by  the  formation  of  a  cicatrix.    As  these 
minute  cicatrices  coalesce,  patches  of  a  dense  fibrous 
structure  appear  on  the  surface  of,  or  rather  replace, 
the  conjunctiva.    It  is  seldom  that  the  whole  of  the 
tarsal  mucous  membrane  is  thus  destroyed  ;  portions 
of  it  remain,  the  villi  having  become  hypertrophied,  so 
that  the  everted  lid  presents  an  uneven  appearance, 
rough  velvet-like  patches  rising  out  of  a  white  cica- 
tricial tissue. 

The  uneven  surface  of  the  conjunctiva  thus  produced, 
by  constantly  rubbing  against  the  cornea,  causes  so 
much  irritation  in  the  anterior  layers  of  the  latter,  that 
it  passes  into  a  state  of  vascular  opacity :  or  it  may 
be  that  entropium  is  produced  from  an  incurving  of 
the  tarsal  cartilage,  induced  by  the  cicatrization  of 
the  spaces  occupied  by  the  neoplastic  bodies  of  granular 
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coniunctlvitis  {see  p.  106).  As  changes  m  the  cornea 
advance,  the  sight  is  more  or  less  impaired,  arid 
nltimately  the  patient  becomes  almost  blind.  ine 
disease,  depending  as  it  generally  does  npon  consti- 
tutional causes,  most  commonly  affects  both  eyes. 

Treatment— remarks  which  I  have  already 
made,  on  the  importance  of  attending  to  the  external 
circumstances  and  hygienic  conditions  of  patients  sut- 
fering  from  acute  granular  conjunctivitis,  are  equally 
appHcable  to  the  chronic  form  of  the  disease;  and 
unless  these  are  carefully  regulated,  all  other  treatment 
will  be  utterly  useless.  .  + 

In  the  selection  of  remedies,  our  object  must  be  to 
excite  sufficient  inflammation  in  the  mucous  membrane 
to  destroy  the  diseased  action  going  on  in  the  part  ; 
and  with  this  in  view,  we  may  smear  a  crystal  of  sul- 
phate of  copper  over  the  conjunctiva  of  the  upper  and 
lower  lids,  every  other  morning,  or  until  we_  have 
induced  a  considerable  amount  of  irritation  in  the 
part,  ending  in  suppurative  conjunctivitis  of  a  mild 
character.*  Tn  this  way  we  may  hope  not  only  to 
cause  absorption  of  the  existing  granular  bodies,  but 
also,  by  having  at  the  same  time  improved  the  patient's 
general  health,  to  prevent  their  reproduction. 

Acetate  of  lead  has  been  employed  for  the  cure  of 
chronic  granular  conjnnctivitis.  It  is  recommended 
that  the  powdered  acetate  of  lead  should  be  spi-inkled 
over  the  surface  of  the  diseased  mucous  membrane,  once 
or  twice  a  week.  Liquor  potassaB  has  been  applied  to 
the  conjunctiva,  and  its  etBcacy  is  highly  spoken  of. 
I  have  tried  many  of  these  so-called  specifics,  but  have 
never  yet  cured  a  case  of  granular  conjunctivitis  unless 
upon  the  principles  above  laid  down,  though  I  by  no 
means  assert  that  sulphnte  of  copper  is  the  only 
remedy  which  we  can  use  under  these  circumstances. 
Any  other  substance  which  will  excite  sufficient  inflam- 
mation in  the  conjunctiva  to  cause  absorption  of  the 
granular  bodies,  will  answer  the  purpose  equally  well. 
On  the  other  hand,  if  the  patient  is  placed  in  improved 
sanitary  conditions,  the  disease  may  disappear  of  itself. 


•  M.  Warlomont  having  tested  a  number  of  medicinal  agents 
with  a  view  to  tind  a  substitute  for  inociihxtion,  is  in  favour  of 
sulphate  of  copper. — Ophthalmic  Review,  yoY.  i.  p.  186. 
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nnless  the  neoplastic  growths  have  given  rise  to  cica- 
tncial  tissue  replacing  the  healthy  conjunctiva.  In 
combination  with  general  treatment  of  this  description 
in  chronic  cases  of  granular  conjunctivitis,  complicated 
as  they  always  are  with  more  or  less  haziness  of  the 
cornea,  tannic  acid  dusted  into  the  affected  eye  once  or 
twice  a  day  affords  the  patient  a  better  hope  of  relief 
than  any  treatment  I  know  of.  I  must  refer  the 
reader  to  the  section  on  diseases  and  opacity  of  the 
cornea  for  further  mformation  as  to  the  treatment  of 
these  complications. 

I  need  hardly  say  that  soldiers,  suffering  from  this  Prevent 
torm  ot  conjunctivitis  m  the  tropics,  should  be  sent  to  ^""t'^eious 
Europe    As  a  general  rule,  they  are  an  actual  encum- 
brance  to  the  service,  being  quite  useless  as  effective 
members  of  their  regiments  ;  while,  at  anytime,  active 

llT}S'l  /P'  ^  discharge 

established  capable  of  propagating  suppurative  con- 
junctivitis by  contagion,  and  they  may  thus  become  a 
source  of  widespread  mischief  to  their  comrades. 

The  following  conclusions  regarding  military  oph-  Researches 
thahnia  (granular  conjunctivitis)  have  been  arrived  at  f  S/'^'^*^ 
by  M.  Warlomont,  from  an  analysis  of  the  lengthy  t^tZLr 

Mihtary  Ophthalmia,  also  called  contagious  oph- 
thalmia  granulous  ophthalmia.  Sec,  is  an  affection 
essentially  transmissible,  and  subject  to  easy  and 
frequent  relapses.  Those  who  have  been  affected  by  it 
are  never  sure  of  a  perfect  cure.  "'^ 

II.  If  it  be  true,  as  some  state,  that  it  can  arise  Pro«aga- 
spontaneously  in  civil  populations,  it  is  as  surelv 

of  SronP  '  "b  ^^'-f^''  hand,  that  in  all  the  countriel  optttLia. 
ot  Europe,  where  its  presence  has  been  assured,  it  has 
always  commenced  m  the  army,  and  spread  itself  from 
them  among  other  classes  of  the  population. 

before  {rS^I? '^ff '  f  S'l^"^'  ^'''^  P^^^ed  that 

w.,      1  '^^.''^''l^.^  almost  exclusively.  . 

It  was  only  after  this  period,  and  dating  from  the 

Return  toM^^'r  '^'^'^^     granulationl  and  thai 
return  to  their  homes-a  measure  ordered  by  the 
Minister  of  War  on  the  proposition  of  the  Sanitary 
Inspector-General  of  the  Army,  and  sanctioned  by  S 

p  2 
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PUSTTJLiB 
CoNJCNC- 
TIVITIS. 


Two  forms : 

Conjunc- 
tival and 
corneal. 


Commission  of  Inqniry  and  by  Professor  J^"l^en  of 
Berlin— that  its  extension  began   among  the  civil 

^^IV  ^The'isolation  of  individuals  affected  with  mili- 
tary ophthalmia  in  all  its  stages  i%  i^Pe^^^V'-f  J 
demanded  by  the  contagious  character  of  the  affection. 
Beyond  this  prophylactic  measure,  it  is  not  PO«^^?le  to 
retard  or  extirpate  the  disease.  To  send  back  aflected 
patients  to  their  homes  is,  therefore,  a  dangerous  and 

irrational  proceeding.  ,       t    -   a  ;  

V  Individuals  who  have  had  this  ophthalmia  duiing 
their  service,  may  be  attacked  afresh  with  it  m  their 
homes,  without  having  been  again  exposed  to  the  pro- 
ducing cause,  and  though  they  may  have  borne  no 
traces  of  the  disease  at  the  time  of  their  discharge. 
These  relapses  may  take  place  at  periods  more  or  less 
distant,  and  science,  possessing  no  criterion  by  means 
of  which  the  limits  of  the  connexion  may  be  hxed,  the 
disorders  which  are  the  consequence  of  it  may  be 
brought  forward  by  those  who  have  suffered  from  them, 
and  urged  as  a  claim  to  the  assistance  of  the  State, 
whatever  may  be  the  interval  which  has  intervened 
between  the  first  and  following  attacks.* 

PusTULAB  CoNJUNCTnaTis.f— Under  this  head  T  shall 
include  the  "  conjunctivitis  phlyctenulosa"  and  "  P^^s- 
tulosa,"  the  "  scrofulous  corneitis"  or  "  herpes  of  the 
conjunctiva  and  cornea"  of  some  authors. 

It  is  advisa,ble,  however,  to  describe  pustular  con- 
junctivitis under  two  heads,  according  to  the  position 
of  the  pustules  or  herpetic  spots  ;  in  many  instances 
they  are  confined  to  the  orbital  mucous  membrane,  and 
the  conjunctivitis  is  then  a  very  simple  matter,  but  if 
the  pustules  extend  to  the  cornea,  it  becomes  one  of 
the  most  distressing  affections  from  which  a  Y)atient 
can  suffer.  In  some  cases  the  pustulecj  invade  both 
the  cornea  and  conjunctiva  at  once,  or  they  may  sur- 
round the  cornea  like  a  row  of  beads;  at  other  times 
they  are  situated  partly  on  the  cornea  and  partly  on 
the  conjunctiva. 


*  L'Oplitbalmie  railitaire  k  TAcad^mie  Eoyale  de  Mddecine 
de  Belgique,  par  M.  le  Dr.  Warlomout,  extrait  des  Annales 
d' Oculistique,  torn.  xlii.  p.  126. 

t  "  Maladies  des  Yeux,"  par  M.  Wecker,  vol.  i.  p.  139, 


PUSTULAR  CONJUNCTIVITIS. 


213 


1.  Wifh  regard  to  that  form  of  the  disease  in  which  First  form, 
the  pustules  are  confined  to  the  conjunctiva.  In  these 
cases  they  rarely  exceed  two  or  three  in  number,  but  "  Pustules" 
are  apt  to  occur  in  succession  one  after  the  other,  and  [g^^^"^ 
consequently  worry  the  patient  a  good  deal.  Each 
so-called  pustule  consists  at  first,  either  of  a  simple 
elevation  of  the  epithelium  by  a  collection  of  serum 
beneath  it,  forming  a  minute  vesicle  not  lai-ger  than  a  Vesicular 
pin's  head,  or  of  an  equally  minute,  whitish,  nodular  summits, 
mass  or  pimple,  on  the  summit  of  which  a  similar 
vesicle  is  quickly  developed.    These  little  bodies  are 
situated  on  a  patch  of  congested  conjunctiva,  while  Congested 
the  remainder  of  the  mucous  membrane  may  present 
a  perfectly  healthy  appearance.    (Fig.  1,  Plate  III.) 
If  several  pustules  co-exist  on  the  conjunctiva  of  the 
same  eye,  a  large  portion,  or  even  the  whole  membrane, 
may  look  red  and  inflamed;  the  pustules,  however, 
being  raised  above  the  surface  of  the  conjunctiva,  and 
of  a  whitish-yellow  colour,  are  always  sufficiently 
apparent  against  the  red  ground.    Under  these  cir- 
cumstances, as  I  have   before  remarked,  they  are 
usually  situated  near  the  margin  of  the  cornea,  and 
sometimes  extend  over  it,  being  partly  on  the  conjunc- 
tiva and  partly  on  the  cornea. 

These  little  piistules  contain  at  first  a  clear  serous 
fluid  ;  this  quickly  undergoes  a  change,  becoming  yel- 
lowish and  opaque,  and  they  then  present  the  appear- 
ance of  so-called  lymph  vesicles.  The  contents  may 
become  absorbed  in  the  course  of  eight  or  ten  days  ;  or  May  dry  up 
the  epithelium  giving  way,  the  fluid  beneath  it  °^  burst, 
escapes,  and  a  superficial  ulcer  remains,  which  in  the 
majority  of  instances  is  speedily  healed  by  fresh  layers 
of  epithelial  cells ;  the  congestion  of  the  conjunctiva 
then  disappears,  and  the  parts  return  to  their  normal 
condition.* 

Symptoms. — The  subjective  symptoms  to  which  this 
form  of  pustular  conjunctivitis  gives  rise  are  usually 
unimportant,  the  patient  complaining  of  a  sensation  of 
grit  or  sand  in  the  eye,  and  of  slight  pain  when  the  Sensation 
eyeball  is  turned  in  the  opposite  direction  to  the  band  °^  s^'^'^- 
of  congested  conjunctival  vessels.   After  using  the  eye  Eye  aches 
for  a  time,  it  begins  to  ache  and  water  slightly.  Unless  ^'^'^  waters. 


•  "  Pathology  of  the  Human  Eye."  Dalrvmple,  Plate  XIIL 
description. 


214 


DISEASES  OF  THE  CONJUNCTIVA. 


Treatment. 

Dusting 

with 

calomel. 


Ung.  hyd. 
ox. 


Improve 

general 

health. 


2.  Corneal 
form. 


"  Scrofu- 
lous kera- 
titis," 


the  pustules  are  situated  on  the  cornea,  the  patient 
seldom  suffers  from  intolerance  of  light,  but  comes  to 
us  with  his  eyes  wide  open,  complaining  of  the  above 
symptoms  ;  he  will  probably  add  that  his  eyelids  stick 
together  during  sleep.  On  examining  the  eye,  one  or 
more  pustules  may  be  seen  on  or  near  the  margin  of 
the  cornea,  the  conjunctiva  surrounding  them  being 
somewhat  congested ;  but  with  this  exception,  the  eye 
appears  perfectly  healthy. 

Treatment. — I  know  of  no  treatment  so  efficacious 
in  this  form  of  pustular  conjunctivitis,  as  dusting 
over  the  vesicles  and  congested  portion  of  the  conjunc- 
tiva with  calomel,  once  a  day.  The  calomel  may  be 
most  conveniently  applied  with  a  camel's-hair  pencil, 
and  the  eyelids  immediately  closed  and  kept  shut  for 
a  few  minutes.  This  application  causes  the  patient  a 
little  pain  and  momentary  irritation,  but  it  certainly 
cures  the  conjunctivitis  with  remarkable  rapidity.  In 
addition  to  the  calomel,  the  edges  of  the  lids  should  be 
smeared  with  the  dilute  oxide  of  mercury  ointment 
(one  part  to  three  of  cacao  butter)  every  night  before 
going  to  bed.  Some  surgeons  recommend  a  weak 
solution  of  acetate  of  lead  or  zinc  to  be  dropped  into 
the  eye  two  or  three  times  a  day.  But  independently 
of  ti-eatment,  the  tendency  of  the  disease  is  to  get  well 
of  itself  in  the  course  of  a  few  days,  unless  the  patient 
be  in  a  low  and  weak  state  of  health,  when  the 
pustules  are  apt  to  appear  in  succession,  and  cause 
him  considerable  inconvenience ;  nor  will  tbey  disap- 
pear until  the  general  health  has  been  improved  by 
suitable  means.* 

2.  lu  the  second  class  of  cases  of  pustular  conjunc- 
tivitis, or,  as  it  has  been  styled,  herpes  of  the  cornea, 
in  contradistinction  to  that  of  the  conjunctiva,  both 
eyes  are  usually  affected ;  the  disease  is  most  com- 
monly met  with  among  children  from  six  to  twelve 
years  of  age.  This  affection  is  sometimes  described  as 
scrofulous  keratitis.f 

On  examining  the  cornea,  which  may  be  a  matter  of 
difficulty,  on  account  of  the  spasmodic  closure  of  the 
lids  and  intolerance  of  light  which  attend  the  affection 


*  Lectures  on  Diseases  of  the  Eye,  by  Mr.  Critchett :  Lancet, 
vol.  i.,  1854,  p.  509. 

t  Dixon  "  On  Diseases  of  the  Eye,"  p.  95,  3rd  edition. 
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— ^we  slaall  notice  several  small  white  specks  on  its 
surface,  consisting  of  vesicles  or  pustules  precisely  Pustules 
similar  to  those  already  described  as  occurring  on  the  °"  cornea, 
conjunctiva;  they  also  run  the  same  course,  either 
their  contents  become  absorbed,  or  the  epithelium 
covering  them  bursts  and  gives  exit  to  a  little  serous 
fluid.    The  pustules  are  confined,  in  great  measure,  to 
the  superficial  layers  of  the  cornea,  but  the  abraded 
surface  sometimes  takes  a  considerable  time  to  heal,  and 
is  apt  to  degenerate  into  an  unhealthy  ulcer,  which  may  May  leave 
involve  the  deeper  layers.*    There  is  a  marked  dispo-  oleers. 
sition  for  a  succession  of  these  pustules  to  form,  some- 
times for  months  together,  rendering  the  complaint 
both  a  distressing  one  to  the  patient,  and  difficult  to 
cure. 

In  well-marked  cases  the  cornea  is  hazy,  spots  of  Cornea 
opacity,  corresponding  to  the  pustules,  being  scattered 
over  its  surface  ;  vessels  may  also  be  seen  meandering 
over  it  from  the  conjunctival  border  towards  the  pus- 
tules.   Permanent  vascularity  of  the  cornea,  however, 
is  not  a  common  consequence  of  this  disease.  The 
vessels  of  the  conjunctiva,  as  a  general  rule,  become  Conjunc- 
uniformly,  though  not  deeply  congested ;  the  subcon-  ggigj. 
junctival  tissue  is  also  involved,  and  its  characteristic  gestion. 
pinkish  zone,  surrounding  the  circumference  of  the 
cornea,  is  often  to  be  seen. 

The  skin  about  the  inner  angles  of  the  eyes  is  very 
apt  to  become  excoriated,  from  the  patient  constantly  Excoria- 
pressing  his  hands  against  his  eyelids  to  exclude  the  l^^^l^^^^ 
light,  and  from  the  perpetual  flow  of  tears  over  the  face, 
part.    This  excoriated  state  of  the  inner  angle  of  the 
eye  and  lower  lid  often  adds  much  to  the  patient's 
troubles ;  moreover,  in  many  cases,  the  disease  is  asso- 
ciated with  eczematous  or  herpetic  sores  about  the 
nostrils,  lips,  or  cheeks,  and  it  may  be  with  an  enlarge- 
ment of  the  glands  of  the  neck. 

But  perhaps  the  most  characteristic  feature  of  this 

form  of  the  disease  are  the  nervous  phenomena  which 

attend  it — the  intense  intolerance  of  light,  and  spasm 

of  the  lids.    There  may  be  also  considerable  ciliary 

pain,  but  this  is  by  no  means  a  constant  symptom. 

The  photophobia  and  blepharospasm  are  intimately  Photo- 
phobia and 

 —   blepharo- 


spasm. 

"Maladies  des  Yeux,"  par  M.  Wecker,  vol.  L  p.  141, 
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associated  with  each  other,  the  former  being  refernble 
to  hyperjBsthesia  of  the  retina  or  optic  nerve,  by  which 
a  painful  sense  of  dazzling  is  produced  by  even  a  ieeble 
Hght ;  and  the  latter  to  a  morbid  reflex  action,  excited 
by  irritation  of  the  cihary  nerves  distributed  to  the 
cornea,  of  the  optic  nerve,  or  both,  and  reflected 
through  the  portio  dura,  which  is  the  motor  nerve  of 
the  orbicularis.  There  can  be  no  doubt  that  the  im- 
pression of  light  on  the  retina  plays  a  most  important 
part  in  exciting  this  spasm,  for  it  is  greatly  lessened  if 
the  patient  be  removed  into  a  dark  room,  and  he  may 
even  succeed  in  opening  his  eyes  ;  the  relaxation,  how- 
ever, is  by  no  means  complete,  and  it  therefore  seems 
reasonable  to  infer  that  both  the  optic  and  fifth  nerves 
co-operate  in  its  production,  just  as  in  the  familiar 
instance  of  sneezing,  which  though  generally  excited 
through  the  fifth  nerve,  may  also  in  this  affection  of 
the  cornea  be  determined  by  a  dazzling  Hght. 

It  is  generally  possible  to  diagnose  a  case  of  this 
form  of  conjunctivitis,  from  the  appearance  and  ges- 
ture of  the  patient,  without  even  examining  his  eyes  ; 
he  comes  to  us  with  his  eyelids  firmly  closed,  his  head 
bent  down,  and  a  handkerchief  or  both  hands  pressed 
against  his  eyes,  so  as  to  exclude  every  particle  of  light 
from  reaching  the  retina.  If  we  attempt  to  force  open 
the  eyelids,  a  gush  of  tears  escapes  from  them,  and 
the  eyeballs  are  involuntarily  turned  upwards,  the 
patient  making  a  desperate  effort  to  close  the  lids,  and 
sometimes  sneezing  violently. 

The  prominent  features,  therefore,  of  this  form  of 
conjunctivitis,  are  the  hazy  state  of  the  comea  and 
the  great  intolerance  of  light  from  which  the  patient 
sufiers;  he  may  complain  of  slight  pain  in  the  eye, 
but  this  is  by  no  means  a  constant  symptom  of  the 
disease. 

This  afiection  has  generally  a  tendency  to  remissions 
towards  evening.  A  patient  who  has  probably  re- 
mained during  the  greater  part  of  the  day  hid  away 
in  the  darkest  corner  of  the  house,  and  often  with  his 
face  buried  in  a  soft  pillow,  so  as  to  exclude  every  ray 
of  light  from  his  eyes,  suddenly  brightens  up  towards 
evening,  and  is  ready  to  play  about  with  his  com- 


Treatmenf. 


panions. 
Treatment. 


-Herpes  of  the  cornea  is  usually  a  very 
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persistent  and  troublesome  affection  to  cure.  Our 
treatment  must  be  mainly  directed  to  the  improve- 
ment of  the  patient's  geueral  health.    Cod-liver  oil  Pure  air, 
and  iodide  of  iron,  together  with  nourishing  food, 
cleanliness,  and  fresh  air,  are  without  doubt  the  class  oil"  " 
of  remeuial  agents  upon  which  most  reliance  can  be 
placed.    In  place  of  giving  iron,  we  may  commence  Iron, 
our  treatment  by  administering  a  few  grains  of  quinine  Quinia. 
combined  with  carbonate  of  soda  twice  a  day ;  these 
drugs  may  be  continued  with  advantage,  together  with 
iodide  of  iron.    Arsenic  is  especially  useful  in  cases  Arsenic, 
where  the  disease  is  accompanied  with  eczema  or  other 
affections  of  the  skin  covering  the  patient's  face ;  in 
instances  of  this  description;  to  cure  che  disease  of  the 
skin  is  to  care  the  affection  of  the  eyes.    Arsenic  is 
administered,  I  think,  most  advantageously  in  the 
form  of  the  liquor  arsenicalis,  to  be  taken  freely 
diluted  in  water,  after  food.    The  dose  must,  of 
course,  vary  with  the  age  of  the  patient ;  but  for  an 
adult  I  generally  order  six  minims,  to  be  increased  to 
ten,  three  times  a  day,  until  the  affection  of  the  skin 
and  eyes  begins  to  improve,  or  until  the  characteristic 
effects  of  the  drug  have  manifested  themselves  in  the 
patient. 

Counter-irritation,  by  means  of  tincture  of  iodine  Counter- 
painted  over  the  skin  of  the  lids  every  evening,  or  a 
succession  of  small  blisters,  or  an  issue  opened  in  the 
skin  of  the  temple,  are  xiseful  adjuncts  to  the  fore- 
going treatment. 

I  order  a  strong  solution  of  atropine  to  be  dropped  Atropine, 
into  the  eye  twice  a  day ;  it  relieves  the  intense  pho- 
tophobia, and  has  generally  a  very  beneficial  effect. 

It  sometimes  happens  that  atropine  irritates  the 
eye,  in  which  case  the  extract  of  belladonna,  con-  Belladonna, 
taining  a  grain  of  atropine  to  the  half  ounce,  may  be 
rubbed  over  the  eyebrows  twice  a  day.  But  the  pupils 
must  be  widely  dilated  before  we  cease  the  application 
of  this  drug  in  or  over  the  eye,  and  it  is  frequently 
necesbary  to  keep  up  its  action  for  ten  or  fifteen  days. 
It  generally  happens  that  the  patient  experiences 
great  relief  after  his  pupils  have  become  fully  dilated 
by  means  of  atropine  or  belladonna,  used  as  above 
directed.  As  soon  as  the  irritation  has  subsided, 
calomel  should  be  dusted  over  the  surface  of  the  Calomel. 
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patient's  cornea  once  a  day,  until  the  haziness  and 
vascularity  covering  it  have  disappeared.  I  think 
calomel  applied  in  this  way  is  preferable  to  the  red 
precipitate  ointment,  but  in  the  case  of  irritable  ner- 
vous children  the  latter  application  may  perhaps  be 
more  easily  managed.  The  ointment  should  be  applied 
once  a  day ;  the  lower  lid  being  everted,  a  small  piece 
of  the  ointment  is  to  be  deposited  on  its  surface,  and 
the  eye  then  kept  closed  for  a  few  minutes,  the  lid 
may  then  be  again  everted  and  the  remains  of  the 
ointment  wiped  from  its  surface  by  means  of  a  bit  of 
soft  rag. 

Dark  room       The  patient  must  be  kept  in  a  dark  room  during 
by  day.       the  daytime,  but  exercise  should  be  taken  morning 
Exercise  in   and  evening,  and  in  fact  every  means  employed  to 
dusk;         improve  his  general  health.    If  he  can  wear  a  com- 
Or  pad  and  press  and  bandage  over  his  eyes,  without  exciting 
bandage.      increased  uneasiness,  it  is  advisable  for  him  to  do 
so,  as  the  light  is  thus  shut  out  from  the  retina, 
and  the  patient  is  moreover  by  aid  of  the  compress 
frequently  enabled  to  move  about,  and  enjoy  the 
fresh  air  and  society  of  his  friends,  in  place  of  the 
solitude  of  a  dark  room.    With  children  it  is  diffi- 
cult   to   keep  the  pad   and    bandage  constantly 
applied,  but,  fortunately,  their  natural  buoyancy  of 
spirits  overcomes  the  depressing  influence  of  dark- 
ness, and  they  will  bear  confinement  far  better  than 
adults, 

Applicafions  When  abrasiou  or  ulceration  of  the  skin  at  the 
to  tho  skin,  corner  of  the  eye  exists,  the  part  should  be  smeared 
over  with  the  tannate  of  glycerine,  or  one  part  of 
carbolic  acid  to  forty  of  cod- liver  oil ;  but  above  all 
things  avoid  washing  the  part  with  water,  and  keep  it 
protected  from  air  and  dust,  the  skin  being  smeared 
over  with  one  of  the  above  preparations,  or  with  the 
benzoated  oxide  of  zinc  ointment,  and  then  covered 
with  a  light  bandage. 
Cau$es.  Causes. — The  form  of  pustular  conjunctivitis,  which 

attacks  the  orbital  conjunctiva  alone,  sometimes  occurs 
without  any  apparent  cause;  but  in  the  majority  of 
cases  the  health  of  the  patient  will  be  found  to  be 
Impaired  somewhat  impaired.  When  the  cornea  is  the  seat  of 
health.  the  disease  people  say  it  is  frequently  associated  with 
a  scrofulous  diathesis — so  much  so,  that  this  form  of 
pustular  conjunctivitis  has  been  described  as  scrofulous 
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keratitis.*  In  very  many  instances,  however,  no  trace 
of  scrofula  is  to  be  detected ;  nevertheless,  I  freely  Scrofula 
admit,  that  if  the  word  unhealthy  is  substituted  for  doubtful, 
scrofulous,  I  coincide  in  the  above  opinion,  and  there 
can  be  no  doubt  that  scanty  and  unwholesome  food, 
want  of  light  and  air,  and  detective  hygienic  con- 
ditions generally,  are  most  influential  in  developing 
this  disease  among  the  children  of  the  poor.  But  we 
must  bear  in  mind  the  fact  that  herpes  of  the  cornea 
may  be  induced  by  various  sources  of  irritation  applied 
to  the  ciliary  nerves,  either  directly  or  through  other 
branches  of  the  fifth  nerve.  We  may  thus  explain 
the  occurrence  of  the  disease  in  instances  of  eczema 
or  other  cutaneous  affections  of  the  cheeks,  or  nasal 
mucous  membrane. 

ExANTHEMATous  CONJUNCTIVITIS. — In  Concluding  the  Exanthb- 
subject  of  conjunctivitis,  I  may  make  a  few  remarks  q^^j^^j, 
upon  the  exanthematous  form  of  the  disease.    In  the  nvius. 
case  of  measles  and  scarlet  fever,  very  little  need  be  in  measles 
said,  for  in  the  majority  of  instances  the  conjunctivitis  f^^^^''*'"^®*" 
disappears  as  the  disease  recedes,  and  no  special  treat-  gpe^ia?^ 
ment  is  required.   Should  any  complication  occur,  such  treatment, 
as  ulceration  of  the  cornea,  a  reference  may  be  made 
to  the  appi-opriate  heading  in  the  following  chapter, 
and  it  will  be  unnecessary  to  discuss  the  subject  here. 
As  a  general  rule,  poppy-head  fomentations  will  allay 
the  irritation  which  sometimes  exists,  and  any  transient 
intolerance  of  light  which  may  occur  is  a  symptom  of 
no  consequence,  and  can  only  necessitate  the  patient's 
being  kept  in  a  dark  room  for  a  few  days.  Astringents, 
such  as  alum  and  sulphate  of  zinc,  do  more  harm 
than  good,  as  a  general  rule,  if  applied  to  the  con- 
junctiva ;  in  fact,  a  soothing  plan  of  treatment  must 
be  employed,  and  as  the  pi'imary  disease  leaves  the 
system,  the  conjunctiva  will  rapidly  return  to  its 
normal  condition. 

In  the  case  of  variola,  especially  in  parts  of  the  In  variola, 
world  to  which  the  blessings  conferred  by  vaccination 
have  not  as  yet  extended,  the  destruction  done  to  the 
organs  of  vision  by  this  disease  is  very  terrible.  Pro- 

*  The  unhealthy  sores  about  the  face  and  ears,  and  the  con- 
gequent  enhirgemeut  of  the  glinds  of  the  neck,  which  often 
acconipany  this  complaint,  have  oo  doubt  mainly  suggested  the 
designation, 
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bably  more  natives  of  India  are  rendered  blind  from 
this  than  any  other  cause. 

It  does  not  appear  that  pustules  form  on  the  cornea 
during  the  eruptive  stages  of  the  disease  ;*  but  ulcera- 
tion and  rapid  destruction  of  its  tissue  are  very  apt  to 
occur  during  the  stage  of  secondary  fever.  This  is  an 
important  fact  in  a  practical  point  of  view,  because  it 
hence  appears  less  necessary  to  attend  to  the  state  of 
the  eyes  when  the  lids  are  intensely  swollen,  as  they 
usually  are  in  the  irruptive  stage  of  the  affection,  than 
subsequently,  when  the  swelling  has  gone  down,  and 
the  patient  is  left  in  a  weak  and  exhausted  condition. 
The  eyes  must  then  be  carefully  looked  to,  and  any 
haziness  or  opacity  of  the  cornea  should  be  a  source  of 
anxiety  to  the  practitioner,  for  it  is  extraordinary  how 
rapidly  destructive  changes  progress  under  these 
circumstances  :  the  corneal  tissue  is  often  broken  down 
and  destroyed  in  the  course  of  a  few  days,  prolapse  of 
the  iris  following,  and  too  often  the  complete  destruc- 
tion of  the  eye. 

Treatment. — As  a  general  rule,  we  must  trust  more 
to  a  tonic  plan  of  treatment  than  to  local  means.  The 
patient's  strength  should  be  supported  by  every  device 
at  our  command ;  his  eyes  must  be  kept  most  scrupu- 
lously clean,  and  the  margin  of  the  lids  smeared  over 
with  sweet  oil  or  fresh  glycerine  at  bedtime,  to  prevent 
their  sticking  together.  A  strong  solution  of  atropine 
should  be  dropped  into  the  eye  every  morning,  so  as  to 
keep  the  pupil  well  dilated,  especially  if  the  cornea  is 
already  ulcerated.  Should  the  destructive  process 
appear  to  be  advancing  in  spite  of  these  precautions, 
we  must  puncture  the  cornea  and  allow  the  aqueous  to 
escape,  so  as  to  lessen  the  tension  of  the  eyeball ;  and 
in  some  cases  an  iridectomy,  either  with  or  without  ex- 
traction of  the  lens,  must  be  resorted  to,  as  will  be 
explained  in  the  next  chapter  under  the  head  of  ulcera- 
tion of  the  cornea. 


Xbboph- 


Xerophthalmia  is  a  very  uncommon  form  of  disease, 
in  which  the  glands  of  the  conjunctiva  lose  their  func- 
tion, and  cease  to  secrete  sufficient  fluid  to  lubricate 
the  surface  of  the  mucous  membrane. 


*  Article  by  Mr,  Marson,  Reynolds'  "  System  of  Medicine," 
vol.  i.  p. 
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The   conjunctiva  acquires   a   shrivelled,  skin-like  Dry  con- 
(cuticular)  character ;  the  cornea  loses  its  transparency,  junctiva. 
and  vision  thus  becomes  sei-iously  impaired.  Xeroph- 
thalmia usually  arises  from  long-continued  irritation  ; 
such  as  that  produced  by  granular  conjunctivitis,  or 
from  the  action  of  foreign  substances  which  have  de- 
stroyed the  surface  of  the  mucous  membrane.  It  may 
be  relieved  by  the  application  of  glycerine  or  castor-oil  Castor-oil 
to  the  surface  of  the  eye,  but  we  know  of  no  means  by  ^  paU'at^e. 
which  it  can  be  cured.* 


INJURIES  OF  THE  CONJUNCTn'A. 

Foreign  Bodies  on  the  Conjuncth^a. — The  form  Foebigw 
of  injury  most  commonly  presented  to  our  notice  is 
the  superficial  one,  pi'oduced  by  a  foreign  body  lodged 
on  the  surface  of  the  mucous  membrane.  As  a  general 
rule,  small  particles  of  dust,  or  similar  substances, 
which  happen  to  find  their  way  into  the  eye,  cause  a 
considerable  amount  of  irritation  of  the  peripheral 
branches  of  the  fifth  nerve,  and  by  reflex  action,  a  pro- 
fuse flow  of  tears  from  the  lachrymal  gland,  and  Natural 
this  washes  the  offending  particle  out  of  the  eye,  or  tears^*' 
towards  the  caruncle,  upon  which  it  may  often  be  found  ' 
deposited. 

But  this  effort  of  Nature  is  frequently  thwarted  by  often 
the  patient,  who,  after  a  foreign  body  has  found  its  way  b^^^atVnt 
into  his  eye,  should  seize  the  cilia  of  the  lid,  behind  ^  ^* 
which  it  has  lodged,  and  gently  draw  the  lid  forward 
from  the  globe  of  the  eye,  thus  facilitating  the  action 
of  the  tears  in  washing  away  the  offending  particle. 
In  place  of  this,  the  majority  of  people  commence 
rubbing  away  at  the  lids,  and  in  their  frantic  efforts 
to  remove  the  cause  of  their  suffering,  drive  it  more 
firmly  into  the  conjunctiva. 

Should  the  foreign  body  happen  to  be  situated  on  a 
part  of  the  mucous  membrane  of  the  lid  corresponding 
to  the  cornea,  as  it  rubs  against  the  latter  structure 
during  the  movements  of  the  lids,  it  excites  the  most 
intense  irritation  and  pain.  That  it  is  from  contact  Pain  from 
with  the  cornea  that  these  distressing  symptoms  are 


*  "  Handy-Book  of  Ophthalmic  Surgery,"  by  J.  Z.  Laurence 
and  E.  C.  Moon,  p.  58. 
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principally  induced,  there  can  be  no  doubt,  for  if  the 
particle  be  lodged  on  any  part  of  the  mucous  mem- 
brane which  is  not  so  situated— as,  for  instance,  m  the 
oculo-palpebral  fold— it  excites  comparatively  little 
irritation.  So  much  is  this  the  case,  that  patients 
now  and  then  come  under  our  notice,  suffering  from 
conjunctivitis  depending  upon  the  presence  of  a  foreign 
body,  which  may  have  been  lodged  on  the  conjunctiva 
for  some  time,  "while  its  existence  has  never  been 
suspected.* 

Insects  not  uncommonly  find  their  way  into  the  eye, 
and  may  excite  the  most  intense  inflammation  by  their 
acrid  secretions.  The  flying  bug  of  this  country  (India) 
is  a  good  example ;  it  exudes  some  substance  from  its 
body  of  a  highly  irritating  character,  and  it  is  not  un- 
common to  meet  with  instances  of  severe  conjunctivitis 
which  have  been  excited  in  this  way.  Barring  cases  of 
this  kind,  insects,  as  a  general  rule,  do  not  produce 
more  irritation  than  other  foreign  bodies  lodged  on  the 
conjunctiva. 

Quicklime  and  other  caustic  substances,  by  their 
chemical  action  on  the  tissues,  destroy  the  vitality  of 
the  mucous  membrane,  and  a  slough  forming,  tlie  part 
can  only  heal  by  means  of  a  cicatrix.  The  cicatricial 
tissue,  in  contracting,  may  cause  entropium  ;  or  union 
of  the  palpebral  and  orbital  surfaces  of  the  mucous 
membrane  may  occur  (symblepharon). 

From  time  to  time  we  meet  with  cases  in  which 
molten  lead  has  run  into  the  eye,  and  it  is  sometimes 
surprising  to  observe,  how  efi"ectually  the  stratum  of 
steam  formed  over  the  eye  by  the  heated  substance 
will  protect  the  part  from  injury.  But  should  the 
destructive  action  of  the  molten  lead  extend  to  the 
connective  tissue  of  the  conjunctiva,  a  slough  forms, 
and  the  wound  healing  gives  rise  to  a  cicatrix,  or  to 
syniblepharon.f 

The  effects  of  lime  may  be  confined  to  the  superficial 
layers  of  the  conjunctiva,  but  this  is  seldom  the  case, 
and  it  generally  induces  disorganization  of  the  parts 
with  which  it  comes  in  contact.    One  ot  the  first  things 


*  "Injuries  of  the  Eye,  Orbit,  and  Eyelids,"  by  Mr.  G. 
Lawson,  p.  3. 

t  See  case   reported  by  Mr.  Hutchinson,  Ophth, 
Reports,  vol.  1.  p.  217. 
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commonly  noticed  on  examining  the  eye  of  a  patient 
after  lime  has  fallen  into  it,  is,  that  the  cornea  has 
become  opaque  in  those  parts  which  have  come  in 
contact  with  the  lime.  This  haziness  may  subse- 
quently clear  ofE,  but  the  damage  done  more  fre- 
quently leads  to  necrosis  of  the  cornea,  and  destruction 
of  the  eye. 

^  Lacerated  wounds  of  the  conjunctiva  are  occa-  Lach- 
sionally  met  with,  the  mucous  membrane  being  torn  "^'^^^ 
open  to  a  greater  or  less  extent  by  some  sharp-pointed 
instrument.     A  considerable  amount  of  ecchymosis 
generally  takes  place  in  such  cases,  causing  the  patient 
much  anxiety ;  but  otherwise  wounds  of  the  kind  are 
not  generally  of  an  urgent  nature,  and  usually  heal  Heal  readily, 
very  rapidly. 

Treatment  of  Conjunctival  Injuries.— I  need  hardly  Treatment. 
remark  that  if  the  injury  arises  from  the  presence  of  a 
foreign  body,  the  offending  substance  must  be  at  once 
removed,  whether  it  be  an  insect,  lime,  or  any  other 
matter. 

I  have  already  described  the  method  of  everting  the  Search  for 
upper  lid,  p.  19 ;  it  is  often  necessary  carefully  to  ["'f  ^ 
explore  the  whole  surface  of  the  mucous  membrane,  remoVrit. 
together  with  the  tarso-orbital  and  semilunar  folds, 
before  we  can  discover  the  object  of  our  search ;  and 
to  add  to  our  difficulty,  the  conjunctiva  round  the 
foreign  body  often  becomes  swollen  and  chemosed, 
covering  in  the  offending  substance,  and  completely 
hiding  it  unless  most  carefully  sought  for.  When 
found,  there  is  usually  no  difficulty  in  dislodging  it 
from  the  surface  of  the  conjunctiva  by  the  help  of  a 
needle  or  spud  ;  but  if  very  firmly  impacted,  it  may  be 
necessary,  with  a  pair  of  scissors,  to  snip  off  the  little 
fold  of  conjunctiva  in  which  the  foreign  body  is  em- 
bedded. The  eye  should  subsequently  be  closed  with 
a  light  pad  and  bandage  for  a  day  or  two. 

In  instances  where  lime  has  fallen  into  the  eye,  the  In  case  of 
pain  it  causes  is  often  so  great,  that  it  is  necessary  to  ''|^^  ^7'^ 
put  the  patient  under  the  influence  of  chloroform 
before  a  proper  examination  can  be  made.  The 
particles  of  lime  must  then  be  carefully  removed, 
being  picked  off  the  conjunctiva  with  a  small  spatula 
or  needle.    The  eye   should   subsequently  be  well 
syringed  with  warm  water,  the  stream  being  especially  Syringe  the 
directed  beneath  the  upper  eyelid,  so  as  to  wash  away  surface. 
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every  particle  of  the  lime*  Syringing  the  surface  of 
the  eye  in  this  way  is  equally  useful  if  dust  or  powder 
has  fallen  into  it,  which  might  otherwise  be  dithcult 

to  remove.  .  .  » 

After  accidents  of  this  kind,  severe  inflammation  ot 
the  conjunctiva  and  deeper  structures  of  the  eye  may 
take  place,  and  if  so  must  be  treated  upon  the 
principles  already  laid  down  for  such  cases.  Hot 
poppy-head  fomentations,  a  few  leeches,  and  the  ad- 
ministration of  opium,  will  probably  form  a  chief 
portion  of  our  treatment.  Nor  must  we  forget  that 
as  the  iris  is  Hkely  to  become  involved,  a  strong  solu- 
tion of  atropine  should  be  dropped  into  the  eye  so  as 
to  dilate  the  pupil.  If  there  is  much  pain  in  the  eye, 
a  subcutaneous  injection  of  one-fourth  of  a  gram  of 
morphia  over  the  eyebrow  will  a  fford  great  relief  to 
the  patient. 

"When  a  portion  of  the  conjunctiva  has  been 
destroyed,  either  from  the  contact  of  a  substance  such 
as  lime,  or  from  a  burn,  our  first  care  will  be  to  pre- 
vent, if  possible,  the  injured  orbital  and  tarsal  surfaces 
of  the  conjunctiva  from  uniting  ;  a  most  diflBcult  task 
to  accomplish,  in  which  too  frequently  our  best  efforts 
are  thwarted,  and  an  intimate  union  between  the 
surfaces  of  the  mucous  membrane  occurs. 

Many  years  ago  Mr.  Tyrrell  inserted  metallic  plates 
between  the  opposed  surfaces  in  cases  of  this  kind,  in 
order  to  prevent  their  union,  but  spoke  discouragingly 
of  the  result.f  More  recently  it  has  been  proposed 
that  a  patient,  under  these  circumstances,  should  have 
an  artificial  eye  with  a  hole  in  its  centre  corresponding  to 
the  cornea,  applied  over  the  eye,  which  by  fitting 
closely  on  the  globe,  and  being  constantly  worn,  might 
have  the  efi'ect  of  preventing  union  between  the 
wounded  orbital  and  palpebral  surfaces  of  the  conjunc- 
tiva. The  proposal  seemed  reasonable,  but  unfor- 
tunately it  is  found  that  union  of  the  wounded  surfaces 
commences  sooner  or  later  at  the  lower  part,  and 
this  gradually  raises  and  displaces  the  artificial  eye. 


*  "  "Wounds  and  Injuries  of  the  Eye,"  by  W.  "White  Cooper, 
p.  277.  The  eye  douche  of  vulcanized  india-rubber,  with  arose 
jet,  is  recommended  for  this  puipose. 

t  See  article  by  Mr.  "Wordsworth,  Ophthalmic  Hospital  Reports, 
vol.  iii.  p.  216. 
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Moreover  it  is  seldom  under  these  circumstances  that 
we  can  get  a  patient  to  retain  an  artificial  eye  in 
contact  with  the  eyeball;  it  generally  excites  such 
unbearable  irritation  in  the  part. 

In  slight  cases  we  should  endeavour  to  keep  the  Lint  dres«- 
lids  separated  from  the  globe  of  the  eye  by  means  of  a 
piece  of  hnt,  soaked  in  glycerine  or  oil  and  laid  between 
the  eyeball  and  eyelid;  but,  as  I  have  before  remarked, 
our  best  efforts  are  generally  inadequate  to  prevent 
union  between  the  wounded  surfaces  of  the  conjunctiva 

Lacerated  wounds  of  the  mucous  membrane,  with 
few  exceptions,  heal  very  rapidly,  and  no  further  treat- 
ment IS  necessary  than  keeping  the  lids  closed  with 
a  pad  and  bandage  for  a  few  days.  It  is  well,  if  pos- 
sible, to  brmg  the  edges  of  the  wound  together  with 
nne  silk  sutures. 

SyMBLEPHARON,  or  adhesiou  between  the  palpebral  Symbli- 
ana  orbital  portions  of  the  conjunctiva,  may  be  either  i'haeon. 
complete  or  incomplete ;  in  the  latter,  one  or  more 
bands  of  cicatricial  tissue  unite  the  opposed  surfaces.  Adhesion 
ana  m  complete  symblepharon,  either  the  upper  or  between  the 
lower  eyelid  in  one  or  both  eyes,  is  closely  adherent  by  gioir' 
the  whole  extent  of  its  surface  to  the  orbital  conjunctiva 

ihis  state  of  things  may  be  caused  by  any  accident  Follows 
wnicn  sets  up  destructive  changes  in  the  opposing  sur-  ^'"'''""^ 
faces  of  the  conjunctiva-as,  for  instance,  diphtheritic 
conjunctivitis,  ulceration,  injuries,  or  burns  involvino- 
the  mucous  membrane ;  but  the  contact  of  quicklime 
with  the  eye  is  probably  the  most  frequent  cause  of 
symblepharon. 

Provided  the  adhesions  do  not  involve  the  cornea 
the  patient's  sight  is  unafiected  by  symblepharon;  but 
imder  any  circumstances,  he  experiences  more  or  less 
inconvenience  from  the  constrained  movements  of  the 
eyeball,  consequent  on  the  adhesions,  and  in  many  in- 
stances from  epiphora,  the  puncta  being  more  or  less 
displaced. 

Treatment-A.^  a  general  rule  partial  symblepharon  Treatment. 
only  should  be  operated  on.    In  the  complete  form,  if  complete 
unless  the  cornea  is  involved,  it  may  be  inferred  from  operations  ' 
what  has  been  already  said,  that  we  can  seldom  expect 
to  improve  the  patient's  condition  by  means  of  an 
operation    A  variety  of  contrivances  have  been  sug- 
gested to  keep  the  surfaces  of  the  conjunctival  wound 
apart,  but  they  have,  as  a  rule,  failed  most  signaUy. 
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With  regard  to  partial  symblepharon,  the  bands  of 
adhesion  may,  in  shght  eases,  be  simply  divided,  and 
the  extremities  of  the  fraena  separated  by  everting  the 
Ud  frequently,  say  every  hour  during  the  day,  ana 
once  or  twice  in  the  night,  until  the  surface  ot  the 
coniunctival  wound  has  healed.  In  more  extensive 
partial  symblepharon,  the  bands  of  adhesion  should  be 
divided  first  of  all  close  to  the  globe  of  the  eye,  the 
edcres  of  the  wound  in  the  orbital  conjunctiva  having 
then  been  united  with  fine  sutures  should  be  allowed 
to  heal.  We  may  afterwards  proceed  to  treat  the 
palpebral  extremities  of  the  frasna  in  the  same  way. 
The  lids  should  be  frequently  everted,  so  as,  if  possible, 
to  prevent  the  symblepharon  from  again  forming.  _ 

Mr.  Teale  recommends  the  following  proceeding  m 
instances  of  partial  symblepharon,  and  I  have  on 
several  occasions  found  this  operation  useful  m  cases 
of  this  kind.  Mr.  Teale  describes  his  mode  of  operating 
as  follows : — Having  first  made  an  incision  through 
the  adherent  lid,  in  a  line  corresponding  to  the  margin 
of  the  concealed  cornea  (see  Fig.  20*  I.  a),  I  dissected 


Fig.  20*. 


II. 


the  lid  from  the  eyeball  until  the  globe  moved  as 
freely  as  if  there  had  been  no  unnatural  adhesions. 
Thus  the  apex  of  the  symblepharon  (Fig.  II.  a)  being 
part  of  the  skin  of  the  lid,  was  left  adherent  to  the 
cornea. 

In  the  next  place  two  flaps  of  conjunctiva  were 
formed,  one  from  the  surface  of  the  globe  near  the 
inner  extremity  of  the  raw  surfa,ce,  the  other  from  the 
surface  of  the  globe  near  its  outer  extremity.  I  first 
marked  out  with  a  Beer's  knife  a  flap  of  conjunctiva 
(B,  Fig.  II.)>  iiearly  a  quarter  of  an  inch  in  breadth 
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and  two-thirds  of  an  inch  in  length,  with  its  base  at 
the  sound  conjunctiva,  bounding  the  inner  extremity 
ot  the  exposed  raw  surface,  and  its  apex  passing 
towards  the  upper  surface  of  the  eyeball.    The  flap 
was  then  carefully  dissected  from  the  globe  until  it 
was  so  far  at  liberty  as  to  stretch  across  the  chasm 
wiUiout  great  tension,  care  being  taken  to  leave  a 
suliicient  thickness  of  tissue  near  its  base.    A  second 
flap  was  then  made  on  the  outside  of  the  eyeball  in  the 
same  manner.    In  making  the  flaps,  conjunctiva  alone 
wastaken,  the  subconjunctival  fascia  not  being  included, 
ine  two   flaps  thus  made 
were  then  adjusted  in  their  III. 
new  situation  (see  Fig.  III.). 
The  inner  flap,  b,  was  made 
to  stretch  across  the  raw  sur- 
face of  the  eyelid,  being  fixed 
by  the  a,pex  to  the  healthy 
conjunctiva  at  the  outer  edge 
of  the  wound.     The  outer 
flap,  c,  was  fixed  across  the 
raw  surface  of  the  eyeball,  its 
apex  being  stitched  to  the  conjunctiva,  near  the  base  of 
the  inner  flap.   Thus  the  two  flaps  were  dovetailed  into 
the  wound.    The  flaps  having  been  adjusted  in  their 
new  position,  their  vitality  was  further  provided  for 
hj  incising  the  conjunctiva  near  their  base,  in  any 
direction  m  which  there  seemed  to  be  undue  tension 
and  by  stitching  together  the  mai-gins  of  the  gap 
whence  the  transplanted  conjunctiva  had  been  taken 
(e.g.,)  D,  E,  Fig.  Ill,    One  or  two  other  sutures  were 
inserted,  with  a  view  to  prevent  doubling  in  of  the 
edges  of  the  transplanted  conjunctiva.* 
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Pterygitjm  consists  of  an  hypertrophy  of  a  portion  Ptbbt- 
I,-  u  ^^"^'''^^  conjunctiva  and  subconjunctival  tissue 
which  IS  often  very  vascular,  and  has  usually  a  trian-  Wing-iike 
gular  shape,  the  base  of  the  figure  being  towards  the  ^yP^'"" 

Tf""  ^"^^  ^Pe^  extending  to  the  cornea 
(Fig.  21).  But  it  by  no  means  follows  that  a  ptery- 
gium always  spreads  from  the  inner  side  of  the  eye ; 


•  Ophthalmic  Hospital  Reports,  iii.  p.  253. 
Q  2 
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Common 
in  India. 


From 
ulcers  or 
duat. 


Treatment. 

Dissect 
away  the 
growth. 


it  may  exist  on  the  temporal,  upper,  or  lower  portion 
of  the  conjunctiva,  but  its  apex  is  usually  turned 
towards,  or  rests  on  the  cornea,  in  some  cases  extend- 
ing over  it  so  far  as  to  interfere  with  the  passage  of 
hght  through  the  pupil.  In  other  cases  a  pter3^g-ium, 
except  that  it  is  unsightly,  gives  the  patient  no  incon- 
venience. 

This  form  of  hypertrophy  of  the  conjunctiva  is  very 
common  among  the  natives  of  India,  and  in  the 
majority  of  cases  begins  in  superficial  ulceration  of  the 
margin  of  the  cornea,  the  pterygium  commencing  at 
this  spot,  and  gradually  extending  itself  outwards. 
In  other  instances  it  appears  to  depend  upon  the 
irritation  caused  by  small  particles  of  sand  and  dust, 
which,  finding  their  way  into  the  eye,  are  washed  by 
the  tears  along  the  palpebral  sulcus  to  the  lacus 
lachrymalis ;  the  constant  irritation  thus  produced 
leads  to  hypertrophy  of  the  conjunctiva  at  the  inner 
corner  of  the  Qje. 

Treatment. — The  pterygium  must  be  dissected  away 
from  the  surface  of  the  globe.  The  patient  having 
been  placed  under  the  influence  of  ether,  his  eyelids 
are  to  be  separated  with  a  stop  speculum,  the  thickened 
conjunctiva  is  seized  with  a  pair  of  forceps,  or  a  hook, 

about  midway 
■pjg  21  between  the  semi- 

lunar fold  and 
the  cornea,  and 
a  cataract  knife 
or  a  pair  of  scis- 
sors (Fig.  21)  be- 
ing passed  be- 
neath the  con- 
junctival growth, 
it  is  to  be  tho- 
roughly dissected 

away  from  the  sclerotic  as  far  outwards  as  the  semi- 
lunar fold,  and  also  from  the  front  of  the  cornea, 
should  it  have  extended  so  far;  the  edges  of  the 
wovind  in  the  conjunctiva  should  then  be  brought 
together  with  oue  or  two  fine  silk  sutures.  The 
success  of  the  operation  depends  upon  our  removing 
the -whole  of  the  hypertrophied  conjunctiva.  After 
the  operation  cold-water  dressing  may  be  applied  to 
the  eye,  until  the  wound  of  the  conjunctiva  has 
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healed.  I  have  performed  this  operation  for  years 
past  in  numerous  cases,  and  never  saw  it  followed 
Dy  a  dense  cicatrix,  much  less  by  one  which  drew  the 
eye  inwards,  or  limited  its  movement  in  any  wav 

Hypertrophy  op  the  Conjunctiva  is  by  no  means  Htpbr- 
oi   uncommon  occurrence,  following  suppurative  or  t^ophf. 
other  forms  of  conjunctivitis.    The  villous  structure  is  From  in- 
principally  involved,  and  the  disease  is  therefore  gene-  Aammation. 
rally  confined  to  the  palpebral  portion.  Hypertrophy 
ot  the  conjunctiva  is  frequently  erroneously  described 
as    granular  conjunctivitis,"  or  "  granular  lids,"  the 
enlarged  villi  presenting  much  the  appearance  of  the  Villi 
granulations  ot  a  wound*  (Fig.  22).    The  distinction  chiefly  en- 
between  them  has  already  been  sufficiently  insisted  on 
m  an  earher  part  of  this  chapter 


-Pig.  22. 


This  affection  may  be  complete  or  partial,  one  or 
both  lids,  or  only  a  portion  of  either  of  them,  beinc^ 
involved.  ° 

On  everting  the  eyelids,  the  mucous  membrane  ap- 
pears red  and  rough,  presenting  in  fact  very  much  the 
appearance  of  a  healthy  granulating  sore.  The  uneven 
surface  ot  the  conjunctiva,  by  rubbing  against  the 
cornea,  in  the  course  of  time  may  render'it  ojaque  and  cTS^' 

*  "Lehrbuch  der  praktischen  Augenheilkimde,"  vou  K  Stell- 
wag  von  Canon,  p.  404.  •  --n.  n 
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white 
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vascular  ;  but  this  hypertrophy  of  the  conjunctiva  is 
by  uo  means  so  frequent  a  cause  of  vascular  opacity 
of  the  cornea  as  granular  conjunctivitis. 

Treatment.-ln  the  majority  of  instances  of  hyper- 
trophy of  the  conjunctiva,  the  state  of  the  patient  s 
general  health  wHl  be  found  to  be  at  fault,  and  this  we 
must  improve  by  tonics,  or  other  appropriate  treat- 
ment,  before  we  can  hope  for  any  amendment  m  the 
condition  of  the  conjunctiva. 

An  almost  incredible  variety  of  local  apphcations 
have  been  advocated  from  time  to  time  for  the  cure  of 
this  affection.  I  recommend  the  following  plan  of 
treatment  in  severe  cases  :— The  lids  should  be  everted 
as  shown  in  Fig.  22,  and  the  hypertrophied  conjunc- 
tiva may  then  be  scarified,  the  bleeding  being  en- 
couraged by  wiping  away  the  clots  of  blood,  as  they 
form,  with  warm  water.  When  the  bleeding  has  ceased, 
the  mucous  membrane  should  be  dried  with  a  soft 
cotton  rag,  and  a  strong  solution  of  tannic  acid  may 
be  painted  over  the  part.  This  application  should  be 
used  about  twice  a  week,  and  if  it  does  not  succeed  m 
reducing  the  enlarged  villi,  we  may  employ  a  solution 
of  chromic  acid  in  the  same  way. 

In  less  severe  cases,  the  lids  having  been  everted,  the 
conjunctiva  may  be  sprinkled  over  with  powdered 
acetate  of  lead;  or  sulphate  of  copper  may  be  ap- 
plied to  the  surface  of  the  hypertrophied  tissue;  a 
crystal  of  the  latter  salt  lightly  drawn  over  the  sur- 
face of  the  conjunctiva  twice  or  three  times  a  week 
for  a  month,  may  prove  advantageous.  Tannic  acid 
dusted  into  the  patient's  eyes  every  morning,  has 
been  a  favourite  local  apphcation  with  naany  surgeons, 
and  is  no  doubt  often  of  marked  service  in  cases  of 
this  kind. 

Atrophy  of  the  Conjunctiva  most  commonly  results 
from  diphtheritic  or  granular  conjunctivitis;  chemical 
agents,  by  destroying  the  tissue,  may  induce  similar 
results. 

The  atrophied  structure  presents  a  white  and  shining 
appearance,  and  as  a  general  rule  occurs  in  patches. 
In  consequence  of  the  naturally  smooth  and  soft  mu- 
cous membrane  being  replaced  by  the  atrophied  tissue, 
irritation  of  the  cornea,  and  ultimately  vascular  opacity 
of  that  most  important  structure,  are  frequently  pro- 
duced.  The  atrophied  conjunctiva  is  further  apt  to 
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contract,  so  that  the  lids  are  shortened  from  side  to 
side,  and  their  margins  incnrved  (entropium). 

We  are  of  course  utterly  unable  to  restore  the  No  cure 
atrophied  mucous  membrane,  but  fortunately  we  may 
prevent  or  correct  its  baneful  effects,  by  the  means  I 
have  described  under  the  heads  of  entropium  and  vas- 
cular opacity  of  the  cornea. 

Kelaxation  of  the  Conjunctiva  is  seldom  met  with  eelaxeb 
unless  among  old  people,  and  then  it  occurs  from  the  Conjunc- 
absorption  of  the  adipose  tissue  of  the  orbit,  and  the  l^^^^ 
sinking  inwards  of  the  eyeball,  the  conjunctiva  being  aged.* 
left  hanging  loosely  from  its  attachments  over  the 
globe.   The  folds  thus  formed  are  most  marked  towards 
the  inner  angle  of  the  eye. 

Astringent  lotions  usually  constrict  the  conjunctiva  use  astrin- 
sufficiently  to  overcome  any  inconvenience  the  patient  gents, 
may  experience  from  this  condition  ;  but  if  these  fail, 
a  portion  of  the  superfluous  membrane  must  be  snipped 
off ;  the  edges  of  the  wound  unite  and  effectually  re- 
medy the  complaint. 

_  Serous  Effusion  taking  place  into  the  connective  {Edema. 
tissue  of  the  conjunctiva  is  by  no  means  an  uncommon 
occurrence  among  old  and  anaemic  people,  suffering  i.  paasive 
from  a  relaxed  condition  of  the  mucous  membrane  ;  rt  in  the  aged, 
may  be  induced  by  an  attack  of  simple  conj  anctivitis 
or  some  such  cause.    The  effusion  generally  comes  on 
suddenly,  and  the  oedema  may  be  so  great  that  the 
conjunctiva  bulges  forwards  over  the  cornea,  having 
much  the  appearance  of  a  yellowish,  jelly-like  mass ; 
there  is  no  purulent  discharge  from  the  eye.    There  ko  dis- 
is  little  or  no  pain  in  the  eye,  and  although  it  often  charge, 
happens  that  the  patient  is  much  alarmed  as  to  his 
condition,  we  may  quiet  his  fears  by  assuring  him 
that,  beyond  the  shgbt  amount  of  stiffness  caused  by  or  m  effects, 
the  effusion,  no  ill  effects  are  likely  to  follow. 

Serous  effusion  may,  however,  occur  quite  inde-  2.  From  in- 
pendently  of  old  age,  from  inflammation  of  the  con-  Aamma- 
junctiva,  or  of  the  neighbouring  structures,  or  from  dropsy 
remote  causes— as,  for  instance,  disease  of  the  heart 
or  kidneys.    Excluding  these   cases,  simple  serous 
effusion  is  a  matter  of  little  or  no  consequence  :  it 
generally  appears  suddenly,  and  slight  pressure  over 
the  lids  by  means  of  a  compress  and  bandage  causes  Apply 
it  to  disappear  after  a  few  hours.    Should  the  oedema  pressure. 


232  DISEASES  OF  THE  CONJUNCTIVA. 

PuQcture.  Toe  very  considerable,  we  may  puncture  the  jelly-like 
mass  with  a  needle,  and  allow  the  serum  to  escape, 
subsequently  applying  a  pad  and  bandage  over  the 
eye. 

Eftvsiots  Effusion  or  Blood  may  take  place  into  the  con- 
op  Blood,  ngctive  tissue  of  the  conjunctiva,  either  as  the  result 
From  of  a  blow  or  from  violent  straining— as,  for  instance, 
blow  or       ]jy  whooping-cough.    It  occurs  likewise  from  fracture 

straining.  ^^^^^       ^j^^  ^^^-^^  ^^^^  ^^^^^  Cause 

by  which  the  bloodvessels  of  the  part  ai-e  ruptured. 
The  effused  blood  is  at  first  of  a  deep  red  colour, 
usually  disposed  in  blotches  of  greater  or  less  extent 

Dis-  beneath  the  conjunctiva,  often  encircling  the  cornea ; 

figuring.  as  it  becomes  absorbed,  various  hues  of  discoloration 
are  produced.  It  occasionally  happens  that  the  mucous 
membrane  is  slightly  raised  from  its  normal  position 
by  a  clot  of  blood  of  this  kind  :  under  any  circum- 
stances, it  presents  a  very  unsightly  appearance,  and 
we  are  generally  applied  to  for  the  relief  of  the  dis- 
figurement, rather  than  of  the  pain  or  inconvenience 
which  it  causes. 

Soon  ab-  Blood  efiused  in  this  situation  is  usually  speedily 
sorhed.  absorbed,  and  the  process  may  be  generally  hastened 
by  applying  a  compress  and  bandage  over  the  eye. 
Should  the  effusion  depend  on  the  straining  efiorts 
made  by  a  person  suffering  from  whooping-cough,  it  is 
not  likely  to  become  absorbed  until  the  violence  of  the 
fits  of  coughing  has  lessened ;  we  may,  however,  safely 
relieve  the  minds  of  friends  from  any  anxiety  the}''  may 
feel  as  to  the  ultimate  issue  of  the  case. 


TUMOURS  OF  THE  CONJUNCTIVA. 


EttTOZOA. 


POLTPI. 

Usually 
small. 


Emtozoa  occasionally  grow  in  the  connective  tissue 
of  the  conjunctiva ;  Hydatid  Cysts,*  and  rilaria,t 
have  been  met  with  in  this  situation. 

A  Polypus  may  spring  from  the  mucous  membrane 
of  the  conjunctiva,  appearing  generally  as  a  small 
tumour,  but  occasionally  increasing  to  the  size  of  a 
hazel-nut.  These  growths  are  usually  pedunculated, 
and  of  a  light  pinkish  colour,  soft,  and  in  fact  present- 
ing precisely  the  same  appearances  as  similar  forma- 


*  "OphtLalmic  Medicine  and  Surgery:"  W.  Jones,  p.  C85 
3rd  edit.        t  "  Annales  d'Oculistique,"  t.  xv.  p.  133. 
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-ions  in  the  nostrils  or  other  parts  of  the  body,  with 
(^hich  also  they  are  identical  in  structure.  Polypi  in 
■nis  situation  cause  the  patient  no  pain  or  incon- 
venience, unless  they  attain  a  considerable  bulk.  They 
nuy  be  removed  with  a  pair  of  scissors,  being  snipped  EasiJy 
>fl:  together  with  a  fold  of  the  conjunctiva  from  which  remoyed. 
ihej  grow. 

Fatty  Tumours  of  small  size  sometimes  spring  from  Fatty  Tu- 
ne connective  tissue  of  the  orbital  conjunctiva.  These  ^^""^^ 
;umour3  have  a  yellow,  unctuous  appearance,  and 
seldom  cause  any  pam  or  inconvenience  to  the  patient 
'xcept  fi-om  their  size  and  unsightly  ai)pearance.  There 
•s  no  difficulty  m  removing  them  :  the  tumour-  must  must  be 
oe  seized  with  a  pair  of  forceps,  and  cut  away  with  a  ^emoyed. 
told  ot  the  conjunctiva  from  which  it  spi-ings.  The 
eye  should  subsequently  be  kept  closed  with  a  pad 
and  bandage,  till  the  wound  in  the  coniunctiva  has 
healed. 

Warts  OF  the  Conjunctiva  are  occasionally  met  Wabts. 
with.  ihey  usually  grow  from  the  surface  of  the 
mucous  membrane,  near  the  margin  of  the  cornea,  and 
are  of  a  greyish  colour.  Their  surface  is  smooth,  and 
a  tew  fine  hairs  may  usually  be  seen  growing  from 
them.  ° 

These  small  tumours  should  be  removed,  and  a  por-  Tobere- 
tion  of  the  conjunctiva  from  which  they  grow  should  moved, 
be  included  in  the  incision,  otherwise  they  are  almost 
sure  to  return. 

Cysts  of  the  Conjunctiva  are  rarely  met  with ;  they  Ct^ts 
are  seldom  larger  than  a  pea,  and  their  semi-trans- 
parent appearance,  particularly  when  examined  by 
Dbhque  light,  at  once  indicates  their  nature.  These 
iysts  have  been  known  to  contain  hydatids. 

A  cyst  growing  in  this  situation  should  be  com-  Should  be 
)letely  removed,  together  with  a  fold  of  the  conjunctiva  '•emoyed. 
rom  which  it  grows. 

Epithelioma  of  the  conjunctiva  rarely  commences  on  Epithk- 
:he  mucous  membrane  of  the  globe  of  the  eye,  but  has 
n  many  instances  been  known  to  spring  from  the  con- 
lective  tissue  of  the  palpebral  conjunctiva.  I  have 
ilready  described  the  leading  symptoms  of  this  form  of 
lisease  when  discussing  the  affections  of  the  eyelids, 
nd  it  will  therefore  be  unnecessary  for  me  to  enter 
irther  on  the  subject  at  present. 

Cancer —Medullary  and  melanotic  growths  occa-  Cakc£k. 
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sipnally  spring  from  the  conjunctiva.  Several  cases  of 
the  kind  ai-e  recorded  by  M.  Wecker.* 

Diseases  of  the  Caruncle. — Tte  caruncnla  lachry- 
malis  is  a  small,  reddish,  conical  body,  situated  at  the 
inner  canthus  of  the  eye.  It  is  composed  of  a  mass 
of  Meibomian  glands,  and  is  covered  by  a  continua- 
tion of  th.e  conjunctiva.  A  few  fine  hairs  grow  from  its 
surface. 

The  caruncle  participates  in  all  the  affections  to 
which  the  conjunctiva  is  subject,  and  in  some  few  cases 
it  becomes  chronically  enlarged,  looking  like  a  small 
mass  of  florid  granulations  springing  from  the  inner 
angle  of  the  eye.  Under  these  circumstances  it  may 
extend  itself  behind  the  upper  and  lower  lids,  and  if 
touched  is  apt  to  bleed. 

Tincture  of  opium  applied  to  the  enlarged  gland 
every  day,  by  means  of  a  camel's-hair  pencil,  usually 
effects  a  cure  in  such  cases  ;  or  it  may  be  necessary  to 
smear  it  with  sulphate  of  copper.  It  is  not  advisable 
if  it  can  be  avoided  to  excise  the  superfluous  growth, 
because,  should  the  caruncle  subsequently  become 
atrophied,  the  lachrymal  puncta  are  displaced  inwards, 
and  troublesome  epiphora,  with  its  consequences, 
occurs. 

A  polypus  springing  from  the  caruncle  should  be 
snipped  off  with  a  pair  of  scissors,  and  the  surface  from 
which  it  grew  touched  with  caustic ;  a  little  bleeding 
is  apt  to  occur  after  this  operation,  but  a  sponge 
pressed  firmly  over  the  corner  of  the  eye  for  a  few 
minutes  will  stop  the  haemorrhage. 


*  "  Maladies  des  Yeux,"  torn.  i.  p.  199.  See  also  a  case  in 
"  Handy-Book  of  Ophthalmic  Surgery,"  by  J.  Z.  Laurence  and 
R.  C.  Moon,  p.  60. 
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CHAPTER  YTIL 
DISEASES  OF  THE  CORNEA. 

General  pathology — Vascular  opacity — Keratitis — Ke- 
ratitis  punctata — Acute  suppurative  heratitis — Sub- 
acute —  Ulceration  —  Hernia  —  Staplujloma  —  Fis- 
tula—  Opacities — Conical  cornea — Spherical,  pel- 
lucid protrusion  of  cornea — Injuries  of  the  cornea — 
Abrasions  —  Contusions  —  Penetrating  wounds  — 
Foreign  bodies — Arctis  senilis — Tumours, 

Before  commencing  tlie  consideration  of  the  various  Qbvbbal 
diseases  of  the  cornea,  it  will  be  well  to  take  a  general  ^g^y**' 
view  of  the  pathological  changes  to  which  it  is  liable. 

The  cornea  we  know  to  be  a  non-vascular  structure ; 
and  formerly,  when  hyperasmia  was  regarded  as  the 
first  and  most  essential  step  in  inflammation,  it  was 
difficult  to  see  how  the  cornea  could  be  the  seat  of  it. 
But  now  that  we  have  learned  to  look  rather  to  the 
elements  of  a  tissue  as  the  point  of  departure  for  in- 
flammatory changes,  and  to  regard  vascularity  and 
hypergemia,  however  important,  as  accessory  pheno- 
mena, the  cornea  becomes  one  of  the  most  appropriate 
tissues  for  the  study  and  illustration  of  the  modern 
doctrines  of  cellular  pathology. 

Inflammatory  changes,  then,  begin  in  the  cornea,  as  Nature  of 
in  other  parts,  with  a  rapid  multiplication  of  the  ["f*™""*" 
cellular  elements  of  the  tissue,  and  the  migration  of  changes, 
leucocytes  from  the  neighbouring  vessels.    In  slighter 
cases  this  process  may  be  superficial,  and  limited  to 
the  epithelial  layers ;  but  in  severer  ones  the  cor- 
puscles of  the  proper  corneal  tissue,  beneath  the  ante- 
rior elastic  lamina,  take  part  in  the  proliferation.  This 
multiplication  of  cellular  elements,  either  in  the  epi- 


236 


DISEASES  OF  THE  CORNEA. 


Causes  of 
opacity. 


Formation 
of  vessels. 


and  pus. 


Vascitlae 
Opacity  of 

CORHBA. 


Contrasted 
with  kera- 
titis. 


Sometimes 
follows  it. 


thelial  or  deeper  layers,  or  both  together  with  corre- 
sponding changes  in  the  intercellular  material,  are  the 
principal  causes  of  the  opacity  which  marks  the  early 
stages  of  what  we  must  still  call  inflammation  of  the 
cornea.  This  opacity  may  amount  either  to  a  super- 
ficial haziness  from  a  ground-glass  surface,  or  it  may 
be  of  a  deeper  interstitial  kind.  The  new,  dense, 
opaque  formations  of  "  pannus"  or  vascular  opacity 
of  the  cornea,  are  referrible  to  the  development  from 
cellular  elements  of  a  kind  of  connective  tissue. 

In  all  cases  the  formation  of  vessels  is  secondary, 
and  takes  place  chiefly  by  extension  from  the  vascular 
textures  around.  It  has  been  traced  to  the  trans- 
formation of  fusiform  cells  near  the  margin  of  the 
cornea,  and  their  coalescence  with  similar  structures 
in  the  conjunctiva. 

Lastly,  the  formation  of  pus,  as  in  suppuration  else- 
where, is  due  to  a  rapid  production  of  cells  of  a  lower 
grade,  and  the  degeneration  and  deliquescence  of  the 
intercellular  substance,  together  with  the  appearance 
of  numerous  leucocytes  from  the  surrounding  blood- 
vessels ;  these  cellular  elements  may  escape  from  the 
surface,  as  in  ulceration,  or  be  confined  between  the 
corneal  lamellae,  and  constitute  an  abscess. 

Pannus,  or  Vascular  Opacity  or  the  Cornea. — 
Although  pannus  may  be  the  result  of  keratitis, 
the  distinction  between  these  two  affections  of  the 
cornea  is  obvious  enough,  for  in  pannus  the  cornea  is 
usually  uniformly  opaque,  as  though  covered  with  an 
adventitious  coating,  and  the  vessels  branching  over 
it  are  large,  tortuous,  and  distinct  from  one  another 
the  sclerotic  and  conjunctiva  being  only  slightly  con- 
gested. In  keratitis,  on  the  other  hand,  the  opacity 
of  the  cornea  is  partial  and  of  a  ground-glass  appear- 
ance, obviously  from  changes  in  the  corneal  tissue 
itself ;  the  cornea  is  surrounded,  to  a  greater  or  less 
extent,  by  a  zone  of  very  minute  vessels,  which 
advance  only  a  slight  distance  from  its  margin  to- 
wards the  centre.  The  sclerotic  zone  of  vessels  is 
also  well  marked  in  the  active  stage  of  the  disease, 
and  the  conjunctiva  is  more  or  less  congested. 

In  some  few  cases  of  keratitis,  large  tortuous 
vessels  extend  themselves  over  the  cornea,  but  in 
these  instances  the  invasion  is  generally  rapid,  by 
vessels  extending  from  the  conjunctiva;  the  patient 
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complains  of  considerable  pain  in  the  eye,  and  ciliary 
neurosis,  and  the  cornea  is  tiniformly  "hazy.  As  the 
disease  becomes  chronic,  the  pain  subsides,  and  the 
congestion  of  the  sclerotic  and  conjunctiva  disappears, 
but  the  cornea  remains  opaque  and  vascular— in  fact, 
pannus  may  then  be  said  to  exist. 

Ulceration  of  the  cornea  may  give  rise  to  pannus ;  in  May  arise 
almost  all  instances  of  healing  ulcers,  a  vascular  baud  fro'^/^^'^era- 
can  be  traced  from  one  or  more  points  of  the  circum- 
ference  of  the  cornea,  extending  towards  the  ulcer; 
and  if  the  parts  remain  in  a  state  of  chronic  irritation 
for  some  time,  the  vascularity  of  the  cornea  may  con- 
tinue, especially  if  that  portion  of  it  formerly  occupied 
by  the  ulcer  remains  uneven,  and  therefore  a  source  of 
irritation. 

But  inflammation  and  ulceration  of  the  corneal  more  often 
tissue  are  by  no  means  the  most  frequent  causes  of  [^r  Hda'^*'^'^" 
pannus;  vascular  opacity  of  the  cornea  more  often  ^'^  ^' 
arises  from  the  effects  of  chronic  granular  conjunc- 
tivitis, the  palpebral  surface  of  the  conjunctiva  having 
been  rendered  uneven  from  the  cicatricial  tissue  which 
has  formed,  and  being  a  source  of  constant  irritation 
as  it  traverses  the  cornea  in  the  movements  of  the 
parts.     Under  these   circumstances,  the  superficial 
layers  of  the  cornea  often  become  opaque,  and  large 
tortuous  vessels  gradually  extend  themselves  over  its 
surface.    The  thickness  of  this  vascular  layer  will  of  Density  of 
course  vary  in  different  cases  ;  in  some  instances  it  is  p^cular 
so  dense  that  even  the  outline  of  the  cornea  cannot  be 
distinguished  from  the  sclerotic,  while  in  others,  the 
iris  and  pupil  may  be  dimly  visible  through  the  semi- 
opaque  and  vascular  cornea. 

Pannus  sometimes  occurs  as  a  sequence  of  suppu-  Other 
rative  or  diphtheritic  conjunctivitis,  depending,  as  in  causes, 
the  last  case,  on  the  destructive  changes  which  have 
taken  place  in  the  palpebral  conjunctiva.  The  same 
result  may  follow  the  prolonged  action  of  any  other 
mechanical  irritant — as,  for  example,  inverted  eye- 
lashes, whether  arising  from  trichiasis  or  entropium. 

The  Treatment  of  vascular  opacity  of  the  cornea  will  Treatment. 
naturally  depend  very  much  upon  the  cause  of  the 
disease;  for  instance,  if  arising  from  trichiasis,  or 
entropium,  the  inverted  cilia  or  margin  of  the  lids 
must  be  either  removed,  or  restored  to  their  normal  Eemove 
position,  before  we  can  hope  to  overcome  the  disease ;  the  cause. 
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and  if  we  can  only  succeed  in  getting  rid  of  the 
source  of  irritation,  we  shall  have  every  reason  to 
expect  that  the  state  of  the  cornea  will  rapidly  improve 
of  itself. 

In  many  instances  of  pannus,  consequent  on  granular 
or  diphtheritic  conjunctivitis,  the  contraction  of  the 
cicatricial  tissue  following  these  affections  of  the  eye 
shortens  the  lids  from  side  to  side,  so  that  they  press 
unduly  and  irregularly  against  the  eyeball ;  this,  to- 
gether with  the  roughness  of  their  surfaces,  makes 
them  act  somewhat  like  a  rasp  against  the  cornea 
during  the  movements  of  the  eyelids.  Under  these 
circumstances  we  must  endeavour,  in  the  first  place,  to 
correct  this  shortening  of  the  eyelids,  and  for  this  pur- 
pose it  will  be  necessary  to  divide  the  external  commis- 
sure as  described  at  p.  108.  By  this  proceeding  we  not 
only  elongate  the  palpebral  fissure,  and  directly  relieve 
the  pressure  exerted  by  the  contracted  eyelid  on  the 
cornea,  but  having  divided  some  of  the  fibres  of  the 
orbiciilaris  muscle,  we  weaken  its  action,  and  this  again 
tends  to  lessen  the  pressure  of  the  lids  on  the  eye. 
Provided  we  can,  by  this  simple  proceeding,  sufficiently 
relieve  the  friction  of  the  palpebral  conjunctiva  against 
the  diseased  cornea,  the  pannus  will  probably  dis- 
appear to  a  very  great  extent  without  further  treat- 
ment ;  this  desirable  result  is,  however,  frequently 
materially  hastened  if  tannin  be  dusted  freely  over  the 
cornea  every  morning,  until  the  opacity  of  the  cornea 
diminishes,  when  the  tannin  may  be  used  every  three 
or  four  days. 

Supposing,  however,  that  no  favourable  results  fol- 
low this  treatment,  or  that  the  condition  is  due  to 
some  other  cause  than  contraction  of  the  eyelids,  we 
may  still  hope  to  improve  the  state  of  the  cornea,  by 
inducing  purulent  inflammation  in  the  diseased  eye. 
The  more  vascular  the  cornea,  the  less  danger  is  there 
of  the  suppurative  inflammation  being  followed  by 
ulceration. 

The  state  of  the  patient's  general  health  should  be 
attended  to  before  submitting  him  to  this  plan  of 
treatment,  for  if  he  happens  to  be  in  a  weak  condition, 
sloughing  of  the  cornea  is  more  apt  to  occur. 

There  is  seldom  any  difficulty  in  exciting  purulent 
inflammation  in  the  diseased  eye;  but  in  some  few 
instances  the  conjunctiva  has  been  so  completely 
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altered  in  character,  after  long-continued  granular 
conjunctivitis,  that  I  have  been  obliged  to  inoculate  it 
with  pus  on  several  occasions  before  I  could  succeed  in 
establishing  purulent  inflammation. 

The  pus  employed  for  inoculation  may  be  taken  from 
the  eye  of  another  person,  suffering  from  purulent  con- 
junctivitis, or  gonorrhoeal  matter  may  be  used.  It 
should  be  placed  on  the  everted  lower  lid,  and  a  few 
slight  punctures  in  the  conjunctiva  be  made  with  the 
point  of  the  lancet,  so  as  to  insure  the  grafting  of  the 
matter.  In  the  course  of  thirty-six  hours  the  con- 
tagion begins  to  grow  rapidly,  causing  first  irritation 
and  inflammation,  followed  by  purulent  discharge. 

So  long  as  the  cornea  remains  free  from  ulceration  Let  inflam- 

we  mav  allow  the  inflammatory  process  to  run  its  nation  run 
•^•11       -0.1-  111  Tf.  its  course, 

course,  simply  keeping  the  eye  scrupulously  clean.  It 

ulceration  of  the  cornea  supervenes  during  the  progress 
of  the  disease,  we  must  resort  to  the  use  of  the  dilute 
caustic  pencil,  strictly  following  out  the  treatment  re- 
commended in  cases  of  purulent  conjunctivitis.  It  is 
interesting  to  watch  the  efi'ects  of  the  inflammatory 
process  on  old-standing  vascular  opacities  of  the 
cornea ;  they  often  improve  remarkably  as  the  suppu- 
rative action  subsides,  and  ultimately  the  patient  may 
regain  some  amount  of  vision. 

After  the  inflammation  has  entirely  passed  away.  Chlorine 
chlorine  water  may  with  advantage  be  dropped  into  lotion, 
the  eye  three  or  four  times  a  day :  it  appears  to  act  as 
a  mild  stimulant,  and  is  certainly  a  useful  remedy  in 
cases  of  this  kind. 

M.  Wecker  recommends  the  application  for  two  Hot  com- 
hours,  morning  and  evening,  of  hot  compresses  to  an  presses, 
eye  afiected  with  pannus;  the  inflammatory  action 
thus  induced,  being,  in  his  opinion,  usually  sufficient  to 
destroy  the  pannus.    Doubtless  we  can  better  control 
the  suppurative  action  when  excited  in  this  way,  than 
if  produced  by  purulent  matter;   but  the  latter  is 
nevertheless  the  preferable  plan  to  adopt  when  the  Preferable 
patient  is  in  tolerably  good  health,  and  the  cornea  is 
covered  by  a  considerable  number  of  vessels.    Among  health, 
weak  and  sickly  people,  and  when  the  pannus  is  not 
particularly  vascular,  it  may  be  advisable  to  employ 
the  hot  compresses,  or  to  smear  the  conjunctiva  over 
with  a  crystal  of  sulphate  of  copper  every  other  day,  Cup.  sulph. 
in  this  way  exciting  a  mild  and  manageable  form  of 
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suppuration.  Powdered  sulphate  of  soda,  sprinkled 
over  the  surface  of  the  cornea  every  day,  has  not  been 
followed  by  the  improvement  we  were  led  to  expect 
from  its  use,  at  least  among  the  patients  under  my 
care ;  but,  as  I  have  before  remarked,  tannin  used  in 
this  way  has  in  my  hands  often  proved  of  service. 

Another  plan  recommended  for  the  cure  of  vascular 
opacity  of  the  cornea,  is  to  excise  a  band  of  conjunc- 
tiva and  subconjunctival  tissue  about  the  eighth  of 
an  inch  broad,  extending  entirely  round  the  circum- 
ference of  the  cornea,  so  as  to  cut  off  the  communica- 
tion between  the  vessels  of  the  conjunctiva  and  those 
covering  the  cornea.*  This  treatment  is  not  to  be 
relied  on  alone ;  it  is  useful  when  combined  with 
purulent  inoculation,  but  will  not  suffice  of  itself  to 
improve  a  case  of  pannus.-  Formerly,  it  was  the  prac- 
tice, after  incising  the  conjunctiva  as  above  described, 
to  smear  the  wound  over  with  nitrate  of  silver,  but 
this  plan  of  treatment  has  not,  as  a  general  rule,  been 
found  successful,  and  its  results  are"  not  to  be  com- 
pared to  those  obtained  by  purulent  inoculation.f 

To  sum  up  then  :  as  a  general  rule,  among  robust 
and  healthy  patients  suffering  from  pannus,  after 
every  mechanical  cause  of  irritation,  such  as  contrac- 
tion of  the  lids,  trichiasis,  or  entroi^ium,  has  been 
removed,  the  diseased  eye  should  be  inoculated  with 
purulent  matter.  In  debilitated  subjects,  or  when  the 
pannus  is  not  very  vascular,  instead  of  inoculation, 
hot  compresses  must  be  applied  to  the  eyes  for  two 
hours,  night  and  morning;  or  sulphate  of  copper  may 
be  smeared  over  the  conjunctiva  until  suppurative 
inflammation  has  been  excited.  The  disease  may  then 
be  allowed  to  run  its  course,  care  being  necessary, 
however,  to  prevent  it  advancing  to  such  an  extent  as 
to  endanger  the  vitality  of  the  cornea. 

Kebatitis.      Keratitis,  Diffuse  Couneitis,  ok  Inflammation  op 
Pathology.    THE  CoRNEA,  appears  to  arise,  either  from  a  primary 
perversion  in  the  cellular  elements  of  the  tissue,  or  else 
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Hospital  Reports,  vol.  iv.  p.  23;  Bader 


on 


oy  uuuuLiiiuy. 

t  Ophthalmic  Hospital  Reports,  vol.  iv.  p.  65:  Case  of  Vascular 
Cornea  and  Granular  Lids,  by  Mr.  G.  Lawson.  One  eye  treated 
by  inoculation,  and  the  other  by  peritomy. 
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from  some  defect  in  the  supply  of  nutrient  materials 
by  the  blood.  However  this  may  be,  we  find  that  in 
keratitis  the  transparent  structure  of  the  cornea  is 
partially  converted,  by  molecular  and  fatty  degenera- 
tion of  its  elementary  structures,  into  a  semi-opaqiie 
material.  The  nature  of  these  changes  has  already 
been  referred  to  in  the  introductory  remarks  at  the 
commencement  of  this  chapter.  As  a  general  rule, 
keratitis  affects  both  eyes,  it  may  be  at  the  same  time, 
or  consecutively. 

Symptoms. — The  characteristic  features  of  the  afiec-  Opacity, 
tion  are  briefly  these  :  the  cornea  presents  an  opaque  partial 
appearance,  either  throughout  its  whole  extent,  or  in 
parts  ;  the  remainder  being  transparent.    Under  any 
circumstances,  the  disease  is  usually  more  advanced 
in  one  part  of  the  cornea  than  another.    It  generally 
commences  towards  the  circumference  and  spreads 
inwards,  but  as  it  advances,  the  part  first  attacked 
may  become  transparent,  while  the  centre  of  the  cornea 
grows  hazy.   The  diseased  portion  of  the  cornea  is  not  Ground- 
only  opaque,  but  its  surface  is  no  longer  smooth,  it  |[^ss  sur- 
resembles  in  appearance  a  piece  of  ground  glass.  This 
uneven  condition  of  the  anterior  layer  of  the  cornea  is 
best  seen  by  the  lateral  method  of  illumination,  and  in 
fact,  imless  examined  in  this  way,  may  be  overlooked. 
The  immediate  effect  of  these  structural  changes  is  to 
render  the  patient  more  or  less  blind,  by  interfering 
with  the  transmission  of  light  to  the  retina. 

In  the  active  stages  of  the  disease,  a  part,  if  not  the  Sclerotic 
whole  circumference  of  the  cornea,  is  surrounded  by  a  ^one. 
zone  of  injected  subconjunctival  vessels,  similar  to  that 
seen  in  iritis.  In  addition  to  the  "  sclerotic  zone,"  in  very  ^^^^^^J^^^^^^ 
many  cases  of  keratitis,  numerous  minute  vessels  ap-  coruea." 
pear  in  the  cornea,  forming  a  semicircle  at  the  circum- 
ference of  its  iipper  or  lower  section,  or  it  may  be  forming 
an  entire  circle  round  the  cornea.   The  vessels  run  from 
the  margin,  for  about  the  eighth  of  an  inch  inwards, 
towards  the  centre  of  the  cornea.   By  the  unaided  eye, 
these  small  vessels  cannot  be  distinguished  from  one 
another,  and  the  part  appears  as  if  it  had  been  stained 
with  a  narrow  band  of  vermilion,  or  smeared  with 
blood.*    In  some  few  cases,  this  plexus  of  vessels  is 
prolonged  further  inwards  towards  the  centre  of  the 

"  Diseases  of  the  Eye,"  by  Dixon,  3rd  edition,  p.  88. 
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cornea,  in  which  case  the  patient  usually  complame 
miTch  of  intolerance  of  light  and  supra-orbital  pain. 

The  araoTint  of  vascularity  of  the  subconjunctival  tis- 
sue and  cornea,  will  vary  with  the  intensity  and  progress 
of  the  keratitis.  lu  subacute  and  chronic  cases  these 
symptoms  may  be  wholly  wanting ;  nevertheless  the 
cornea  presents  the  peculiar  ground-glass  appearance  o£ 
keratitis ;  this  condition  of  the  part.s  is  particularly 
noticeable  in  instances  of  inherited  syphilitic  keratitis. 
In  the  more  acute  cases  the  orbital  conjunctiva  is  con- 
gested. 

The  patient  may  complain  of  lachrymation,  and 
some  intolerance  of  light,  but  he  is  most  solicitous 
about  the  haziness  of  vision,  of  which  he  becomes 
painfully  conscious  if  the  opacity  extend  to  the  centre 
of  the  cornea.  It  is  surprising  what  a  complete  im- 
pediment to  useful  sight,  even  a  slightly  nebulous 
state  of  the  cornea  may  prove,  if  situated  directly  in 
the  axis  of  vision;  and  the  alarm  of  the  patient,  so  long 
as  the  dimness  of  vision  continues,  though  groundless, 
is  very  natural. 

Intolerance  of  light  and  lachrymation  are  not  pro- 
minent features  in  keratitis,  so  long  as  the  epithelial 
layer  of  the  cornea  is  but  slightly  afiected;  if  these 
cells  become  entirely  destroyed,  and  the  peripheral 
distribution  of  the  nerves  exposed,  not  only  does  the 
patient  suffer  from  photophobia,  but  complains  also 
of  considerable  pain  in  the  eye,  and  ciliary  neurosis. 
These,  however,  are  exceptional  cases :  keratitis,  as  a 
general  rule,  is  not  characterized  by  pain  or  great  in- 
tolerance of  light,  but  chiefly  by  dimness  of  vision 
occasioned  by  the  hazy  state  of  the  cornea. 

The  natural  tendency  of  keratitis  is  to  terminate  in 
recovery,  although  the  process  is  frequently  a  very 
tedious  one,  extending  over  a  period  of  several 
months,  the  disorder  often  attacking  first  one  eye 
and  then  the  other  before  it  finally  subsides,  and  we 
should  warn  our  patients  of  this  before  undertaking 
the  charge  of  the  case;  nor  can  we  overlook  the  fact 
that  m  neglected  instances  of  keratitis  the  iris  may 
become  involved  and  the  danger  be  only  discovered 
after  the  cornea  has  cleared.  We  may  suspect  danger 
of  this  description,  or  even  the  extension  of  the  disetse 
to  the  choroid,  if  during  an  attack  of  apparent  keratitis 
the  patient  complains  of  much  ciliary  neuralgia,  pain 
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on  pressure  over  the  ciliary  body,  and  photophobia. 
Our  prognosis  will  of  course  be  far  from  favourable 
under  such  circumstances ;  but  unless  in  complicated 
cases,  the  greater  number  of  instances  of  the  form 
of  keratitis  we  are  now  considering  make  good  re- 
coveries. 

The  disease  is  met  with  among  people  of  all  ages  Causes, 
and  classes,  but  the  majority  of  cases  occur  among 
young  and  sickly  children  :  I  shall  subsequently  refer 
more  particularly  to  instances  arising  from  inherited 
syphilis.  Keratitis  may,  however,  come  on  quite  in- 
dependently of  any  specific  influences,  and  it  is  often 
difficult  to  assign  any  positive  cause  for  its  appear- 
ance ;  occasionally  it  is  a  consequence  of  irritation  by 
a  foreign  body  or  wound  of  the  cornea. 

Treatment. — Bearing  in  mind  the  fact,  that  the  Treatment. 
tendency  of  keratitis  is  to  get  well  of  itself,  we  need 
not  be  over-anxioiis  to  effect  a  cure.  This  remark  of 
course  applies  only  to  uncomplicated  cases,  if  other 
structures  besides  the  cornea  are  involved,  the  case 
must  be  treated  upon  principles  discussed  under  the 
headings  of  iritis,  irido-choroiditis,  and  so  on. 

Counter-irritation  in  the  form  of  an  issue  opened  in  Counter- 
the  skin  of  the  temple,  or  a  succession  of  blisters 
established  in  this  situation,  are  doubtless  frequently 
most  serviceable,  and  hasten  the  reparative  process  in 
keratitis.  Indeed,  I  hardly  know  of  any  disease  of  the 
eye  which  appears  to  be  so  much  benefited  by  counter- 
irritation,  and  it  should  almost  invariably  form  a  part 
of  our  treatment. 

It  is  a  good  plan  to  drop  a  weak  solution  of  atropine  Atropine, 
into  the  affected  eye,  so  as  to  keep  the  pujnl  dilated ; 
by  this  means  we  diminish  the  secretion  of  aqueous, 
and  preserve  the  iris  at  rest — both  desirable  objects  in  Best, 
the  treatment  of  these  cases.  If  the  eye  is  irritable 
I  usually  order  my  patients  to  keep  it  closed  by  means 
of  a  pad  and  bandage,  appHed  oyer  the  eyelids,  to  be 
worn  during  the  day,  but  discontinued  at  night.  No 
further  local  treatment  is  necessary. 

The  patient's   general  health  must  be  carefully  improve 
attended  to  ;  tonics,  _  a  generous  dietary,  fresh  air, 
exercise,  and  often  stimulants  are  demanded  ;  leeches 
and  antiphlogistics  I  simply  mention,  in  order  that  I 
may  condemn  their  iise  in  cases  of  keratitis. 

In  instances  arising  from  the  presence  of  a  foreign 

R  2 


244 


DISEASES  OF  THE  CORNEA. 


Eemove 
irritation. 


Stphi- 
LiTic  Eeba- 
THIS. 


Case. 


Primary 
syphilis  of 
parent. 


Keratitis  in 
child. 


body  in  the  eye,  the  offending  substance  should  of 
course  be  removed.  If,  after  an  injury,  there  should 
be  much  irritation  and  pain  in  the  eye,  cold  compresses 
may  be  kept  constantly  applied,  and  opium  is  often 
serviceable  in  allaying  irritation. 

Syphilitic  Keratitis,  Non-vascular  Diffuse  Cor- 
NEiTis. — I  have  still  to  make  a  few  remarks  upon  a 
special  variety  of  the  disease,  described  as  inherited 
syjDhilitic  keratitis.  We  are  indebted  to  Mr.  Hutchinson 
for  the  thorough  investigation  of  this  and  some  other 
forms  pf  syphilitic  affection  of  the  eye.  From  a  large 
collection  of  clinical  material  he  has  been  enabled  to 
show,  that  the  majority  of  the  cases,  formerly  described 
as  "  strumous  "  and  "  interstitial "  corneitis,  are  of 
syphilitic  origin.*  The  following  case  affords  a  good 
illustration  of  the  origin  and  progress  of  this  affec- 
tion : — 

Jogender  Nath  Dey,  aged  sixteen,  was  brought  to 
the  Ophthalmic  Hospital  by  his  father,  on  the  2nd  of 
September,  suffering  from  syphilitic  keratitis.  The 
man  informed  me  he  had  had  five  children,  and  that 
seventeen  years  ago,  after  the  birth  of  his  eldest  son, 
he  contracted  syphilis.  There  seemed  no  reason  to 
doubt  that  he  then  had  chancre,  which  was  followed 
by  enlargement  of  the  glands  of  the  groins,  and  secon- 
dary  symptoms.  Jogender  was  born  ayear  afterwards, 
and  inherited  the  disease  from  which  his  father  was 
suffering.  I  had  an  opportunity  of  examining  his 
elder  brother  ;  he  was  perfectly  free  from  any  trace  of 
the  syphilitic  taint;  but  my  patient,  who  is  the  second 
son,  and  his  two  younger  brothers,  bore  evidence  of 
the  existence  of  the  disease  in  the  state  of  their  incisor 
teeth. 

Jogender  was  a  well-grown  and  remarkably  intelli- 
gent lad ;  he  stated  that,  as  far  as  he  could  remember 
he  had  enjoyed  uninterrupted  good  health  up  to  the 
present  time,  and  that  the  affection  of  the  eye  from 
which  he  was  suffering  commenced  about  six  weeks 
prior  to  his  coming  to  the  hospital.  In  the  first 
instance,  he  noticed  that  objects  held  before  his  left 
eye  presented  a  hazy  appearance  ;  ultimately,  the  sic^ht 
of  the  right  eye  grew  dim  also,  so  that  he  is  now  neariy 

*  OpMhalmic  Hosjntal  Reports,  vol.  i.  pp.  191  and  226:  and 
vol.  11.  pp.  o4  and  2o8.  ' 
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blind.    During  this  time  he  suffered  no  pain  or  incon- 
venience beyond  the  gradual  loss  of  vision. 

I  fouud  both  eyes  in  much  the  same  condition,  the  Ground- 
sclerotic  and  conjunctiva  being  perfectly  normal,  but  f^j^ea. 
the  cornea  presenting  the  ground-glass  appearance  of 
keratitis,  with  the  characteristic  zone  of  vessels  round 
its  margin  :  and,  in  addition  to  this,  flocculent-looking 
spots,  of  a  whiter  hue  than  the  rest  of  the  hazy  cornea, 
were  scattered  throughout  its  substance. 

On  examining  this  boy's  teeth,  the  superior  incisors  Characte- 
were  found  to  be  widely  separated  from  each  other 
and  club-shaped,  their  thin  cutting  edges  being  notched 
in  the  manner  described  by  Mr.  Hutchinson  as  pathog- 
nomonic of  inherited  syphilis,  and  plainly^  indicating 
the  primary  cause  of  the  disease  from  which  he  was 
suffering.    The  following  mixture  was  prescribed  : —  Treatment. 

Hydrarg.  bichlor  gr.j. 

Potas.  iodid   5j- 

Aquae  ^'^iij- 

Half  an  ounce  to  be  taken  twice  a  day  after  meals. 
He  was  also  ordered  to  rub  a  drachm  of  mercurial  and 
belladonna  ointment  over  the  forehead  and  eyebrows 
for  twenty  minutes  every  night ;  blisters  were  applied 
to  the  temples ;  and  lastly,  I  directed  him  to  take 
regular  exercise,  and  a  full  and  varied  diet. 

The  medicines  were  used  perseveringly ;  and  on  the 
20th  September,  the  repoi-t  states  that  the  left  cornea 
was  decidedly  less  opaqiie  than  at  the  commencement 
of  the  month.  The  mercurial  ointment  was  now  dis- 
continued, but  the  mixture  was  repeated.  On  the 
15th  of  October  his  eyes  were  very  much  better,  and 
the  iodide  of  iron  was  substituted  for  the  bichloride  of 
mercury.  A  month  later  both  cornea  were  perfectly  i^^'^overy 
transparent,  no  vestige  of  the  keratitis  remaining.       ^^"^  ' 

It  is  hardly  necessary  for  me  to  mention,  that  when 
either  parent  has  been  affected  with  primary  or  secon- 
dary syphilis,  their  offspring  are  very  likely  to  inherit 
the  disease.  The  family  history,  the  health  both  of 
parents  and  offspring,  the  particulars  of  previous  ill-  Diagnosis 
nesses,  as  well  as  the  general  appearance  and  physiog-  by  history, 
nomy  of  the  patient,  will  furnish  materials  on  which 
to  ground  our  diagnosis  in  suspected  cases.  _ 

In  a  series  of  instances  of  keratitis  and  iritis  occur- 
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ring  Tinder  these  circumstances,  Mr.  Hutchinson 
noticed  a  pecuhar  formation  of  the  incisor  teeth,  which 
By  syphi-  ultimately  led  him  to  the  conclusion,  that  their  con- 
litic  teeth,  ^ition  might  be  relied  upon  as  an  imjDortant  test  of 
the  existence  of  inherited  syphilis.  A  few  delicate 
Notched  prominences  are  noticed  on  the  edges  of  the  central 
and  peggy  incisors  :  these  gradually  wear  away  after  the  child 
mcisors.  used  them  for  a  time,  and  the  free  border  of  the 

tooth  then  becomes  curved.  A  very  common  ajDpear- 
ance  of  the  syjDhilitic  incisors  is  where  some  are  notched 
and  others  conical  or  peggy.  These  are  the  permanent 
teeth ;  in  the  case  of  the  temporary  set,  although  often 
misshapen,  irregular,  and  decaying,  these  characteristic 
forms  are  not  apparent. 

Jogender  Nath  Dey's  teeth  were  notched  and  irre- 
gular, and  so  were  his  younger  brothers' ;  but  it  was 
rather  the  condition  of  my  patient's  eyes  which  led  me 
at  once  to  siispect  that  the  keratitis  from  which  he  was 
suffering  was  syphilitic.  In  non-specific  inflammation 
of  the  cornea,  it  is  by  no  means  an  uncommon  thing 
to  see  a  portion  of  its  laminated  structure  remaining 
transparent,  while  other  parts  present  a  ground-glass 
Charaete-  appearance.  This  is  also  the  case  in  syphilitic  kera- 
opacitr*  '  disease  the  hazy  cornea  is 

always  dotted  over  with  patches  of  a  denser  opacity 
than  that  of  the  rest  of  the  inflamed  tissue,  unless  the 
case  be  near  recovery,  when  the  white  spots  gradually 
disappear,  and  the  cornea  ultimately  resumes  its  usual 
transparency.* 

The  average  duration  of  syphilitic  keratitis,  if 
brought  early  under  treatment,  does  not  exceed  three 
or  four  months,  and  sometimes  it  may  disappear  in 
Ulceration  even  a  shorter  period.  Unless  in  neglected  cases, 
among  poor  and  ill-fed  people,  ulceration  of  the  cornea 
is  by  no  means  a  common  sequence  of  keratitis.  The 
majority  of  cases  certainly  recover  (unless  complicated 
with  iritis  or  irido -choroiditis),  although  if  the  process 
of  cure  be  left  entirely  to  Nature,  it  may  take  a  very 
long  time  before  the  diseased  action  subsides  ;  on  the 
other  hand,  if  assisted  by  appropriate  treatment, 
comparatively  speedy  recovery  may  be  expected. 


a 


•  OplMalmic  Hospital  Beports,  vol.  i.  p.  232 :  Mr.  Hutchinson 
on  byphuitic  Inflammation  of  Cornea. 
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It  is  rare  to  meet  with  an  instance  of  inherited  Age^of^ 
syphilitic  keratitis  occurring  in  a  child  under  four  years 
of  age;  opacities  of  the  vitreous  and  lens  from  the 
same  cause  seldom  make  their  appearance  before  the 
adult  period  of  liOe.  Inherited  syphilitic  iritis,  on  the 
other  hand,  generally  commences  when  the  infant  is  a 

few  months  old.  .  .  •  x  „,    .  j. 

The  Treatment  of  syphilitic  keratitis  should  consist  Treatment. 
principally  in  attending  to  the  patient's  general  health,  Attend  to 
and  keeping  his  system  in  good  working  order,  by  l^^^^ 
simple,  but  at  the  same  time,  nourishing  food,  with 
plenty  of  fresh  air  and  exercise.    The  affected  eye 
should  be  kept  at  rest  by  a  Ught  pad  of  cotton  wool 
and  a  bandage.  , 

With  regard  to  drugs,  I  believe  that  mercury  may  be  Mercmy 
iudiciouslv  nsed  for  the  alleviation  of  this_ 

,      .  cretion. 

The  best  mode  of  applying  it  in  these  cases  is  by  in- 
unction, the  mercurial  ointment  being  rubbed  into  the 
thighs  and  armpits  twice  a  week  for  twenty  minutes 
at  a  time.  I  never  prescribe  mercury  internally  tor 
children,  nor  do  I  find  it  necessary  to  push  the  treat- 
ment so  far  as  to  affect  the  gums.  In  robust  and 
healthy  patients,  therefore,  suffering  from  syphilitic 
keratitis,  begin  at  once  with  a  course  ot  mercury,  and 
cariT  it  on  for  four  or  five  months,  whether  the  disease 
of  the  eve  be  cured  or  not.  Sickly  children,  however, 
cannot  undergo  this  treatment,  and  cod-liver  oil  and  Cod-Uver 
iodide  of  iron,  with  occasional  doses  of  hydrarg.  c.  creta,  o^'. 
quinine,  and  soda,  must  be  substituted  for  mercury. 

If  there  be  no  congestion  of  the  vessels  of  the  sclerotic  iodine 
or  coniunctiva,  a  solution,  consisting  of  two  grains  of  '"^'o^- 
iodide  to  an  ounce  of  water,  may  with  advantage  be 
dropped  into  the  eye  twice  a  day.    In  almost  all  cases, 
an  issue  opened  in  the  skm  of  the  temple  will  prove  li  very 
serviceable.    A  bit  of  the  integument  being  nipped  efficacioua. 
up  between  the  finger  and  thumb,  a  needle  with  a  tew 
threads  of  silk  is  passed  through  the  fold;  the  thread 
is  then  tied  in  a  knot,  and  left  in  this  way  for  three 
weeks  or  a  month.    If  the  patient  or  friends  ob]ect  to 
an  issue,  we  must  apply  a  series  of  small  bbsters  over  Blisters, 
the  skin  of  the  temples,  but  they  are  not  so  efficacious 
as  the  seton. 

Kekatitis  Punctata,  Kebatite  Ponctu^r,  Dotted 
Keratitis,  are  terms  employed  by  M.  Wecker  and 
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other  writers  to  describe  an  affection  in  many  respects 
analogous  to  "  Aquo- capsulitis "  of  other  authors. 
Dotted  keratitis  is  by  no  means  a  common  form  of 
disease  ;  it  is  characterized  by  the  presence  of  a  number 
of  small  white  spots,  scattered  over  the  posterior  elastic 
lamina  of  the  cornea,  consisting  of  j^atches  of  degene- 
rated epithelium.  This  condition  of  the  cells  of  the 
posterior  elastic  lamina  is  usually  complicated  with 
some  amount  of  general  haziness  of  the  cornea,  which, 
by  interfering  with  the  passage  of  hght  to  the  retina, 
renders  the  patient's  sight  very  imperfect.  The  opaque 
epithelial  cells  are  shed  from  time  to  time,  and  may 
sometimes  be  seen  floating  about  in  the  aqueous,  which 
becomes,  in  consequence,  more  or  less  turbid. 

Although  the  natural  convexity  of  the  cornea  may 
be  somewhat  augmented,  it  does  not  appear  that  the 
aqueous  is  secreted  in  abnormal  quantity,  the  altered 
curvature  being  due  to  structural  impairment  of  the 
cornea;  the  tough  posterior  elastic  lamina,  and  pro- 
bably the  laminated  tissue,  opposing  less  resistance  to 
the  distending  force  of  the  aqueous  when  affected  with 
this  form  of  disease.  This  view  is  further  confirmed 
by  the  fact,  that  the  tension  of  the  eyeball  is  not  in- 
creased in  an  uncomplicated  instance  of  dotted  kerati- 
tis, which  would  be  the  case  if  there  were  an  excessive 
secretion  of  aqueous  humour. 

_  The  symijtoms  to  which  keratitis  punctata  gives 
rise  are  seldom  of  an  active  kind— that  is,  the  patient 
suffers  from  only  slight  pain  in  the  affected  eye,  and 
dimness  of  vision  caused  by  the  opaque  condition  of 
the  cornea. 

On  examining  the  eye,  we  notice,  during  the  active 
stage  of  the  disease,  a  zone  of  congested  subconiimc- 
tival  vessels  surrounding  the  cornea,  and  usually  there 
IS  a  considerable  amount  of  conjunctival  cono-estion 
There  will  generally  be  no  difficulty  in  detectiuo-  the 
presence  of  the  opaque  patches  of  fatty  epithelium  on 
the  posterior  surface  of  the  cornea ;  they  are,  however 
best  seen  by  means  of  transmitted  light,  and  when  the 
opacities  are  very  faint,  it  may  only  be  possible  to 
make  them  apparent  m  this  way.  The  aqueous  will 
appear  somewhat  muddy,  and  flakes  of  degenerated 
epithehum  are  occasionally  seen  floating  about  in  it  • 
some  of  these  may  be  deposited  on  the  iris,  giving  it  a 
speckled  appearance.  o      &  » 
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Prom  the  connexions  of  the  posterior  elastic  lamina, 
it  is  evident  that  disease  of  this  structure  is  likely  to 
spread  to  the  iris  and  ciliary  body,  and  in  practice  we 
find  that  sudi  is  occasionally  the  case.  Under  these  Extension 
circumstances  we  have,  superadded  to  the  abnormal  to  ir.a. 
state  of  the  cornea,  symptoms  mdicative  of  disease 
of  the  deeper  structures  of  the  eye,  such  as  increased 
tension  of  the  globe,  pain  in  the  eye,  and  ciliary  neu- 
rosis, intolerance  of  hght,  and  inability  on  the  part  ot 
the  iris  to  respond  to  its  natural  stimulus,  or  to  the 
action  of  mydriatics  ;  but  in  uncomphcated  cases  ot 
keratitis   punctata,  none   of   these   symptoms  are 

^^Keratitis  punctata  is  most  frequently  met  with  Often  sy- 
among  children,  particularly  those  sufiering  from  a  Pt^t^^- 
syphilitic  or  scrofulous  diathesis.*  It  generally  attacks 
both  eyes,  sometimes  simultaneously,  but  more  often 

consecutively.  ,   •   •  j.  ^ 

The  ordinary  course  of  this  form  of  keratitis  is  to-  Prognosis 
wards  recovery,  unless  complications  arise  as  above  soo  . 
indicated;  the  cure,  however,  is  always  a  very  pro- 
longed one,  and  we  should  be  careful  not  to  give  a 
favourable  prognosis  until  we  are  quite  sure  that  tne 
deep  structures  of  the  eye  are  unaffected.  .,       ^    ,  , 

The  Treatment  of  this  form  of  disease  resolves  itself  Treatment 
into  the  use  of  very  much  the  same  means  as  those 
recommended  in  cases  of  ordinary  keratitis,    it  is 
generally  advisable  to  have  the  affected  eye  closed  with  Rest, 
a  pad  and  bandage,  and  atropine  should  be  applied  so  Atropine, 
as  to  keep  the  pupil  dilated.    In  syphilitic  cases,  cod- 
liver  oil,  iodide  of  potassium,  and  mild  mercurial  pre-  oi.  mor 
parations  should  be  employed.    In  the  majority  of  Pot.  lod. 
instances  of  non-specific  origin,  iron  and  quinine,  and  Tomes, 
a  tonic  plan  of  treatment,  will  probably  hasten  the 
recovery    and  in  all  instances  of  this  disease  counter- 
irritation  is  most  valuable,  in  the  form  of  either  an 
issue  or  a  series  of  blisters  to  the  temple     Should  issues, 
complications  arise,  such  as  iritis  or  irido-choroiditis, 


*  On  Syphihtic  Inflammation  of  the  Eye,  by  J.  Hutchinson, 
who  has  ably  elucidated  the  syphilitic  history  of  that  form  of 
the  affection  in  which  the  iris  participates,  and  which  is  moie 
con-ectly  designated  as  kerato-iritis:  Ophthalmic  Hospital  Re- 
ports, vol.  i.  p.  192,  and  vol.  ii.  p.  278. 
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they  must  be  managed  according  to  the  principles  of 
treatment  detailed  under  their  respective  headings. 

Suppurative  Keratitis,  including  abscess  of  the 
cornea,  and  onyx,  may  be  conveniently  described 
under  two  heads,  the  acute  and  the  subacute. 

1.  Acide  Supimrative  Keratitis  is  attended  with 
considerable  and  often  violent  jDain  in  the  affected  eye, 
extending  to  the  eyebrow  and  temple.  The  patient 
complains  of  intolerance  of  light  and  epiphora  ;  the 
conjunctiva  is  usually  much  congested,  and  often  con- 
siderable chemosis  exists,  concealing  the  injected  zone 
of  vessels  which  surrounds  the  circumference  of  the 
cornea.  The  cornea  itself  is  hazy,  and  as  the  disease 
advances  suppuration  takes  place  in  its  laminated 
structure.  The  pus  thus  formed  may  escape  exter- 
^^1^7'  g'^iig  rise  to  an  ulcer,  or  may  burst  into  the 
aqueous  chamber ;  or,  lastly,  it  may  gravitate  down- 
wards between  the  layers  of  the  cornea  to  its  inferior 
section,  forming  a  yellow  opaque  patch,  resembling  in 
form  and  size  the  white  mark  seen  at  the  root  of  the 
finger-nails,  and  hence  the  term  onyx.  The  superior 
border  of  this  collection  of  matter  is  convex,  and  being 
situated  between  the  layers  of  the  cornea,  it  does  not 
change  its  level  as  an  hypopion  does,  when  the  patient 
bends  his  head  over  on  one  side.  The  collection  of  pus 
resulting  from  this  form  of  keratitis  seldom  reaches  as 
high  as  a  hne  corresponding  to  the  lower  margin  of  the 
pupil. 

The  formation  of  pus  occurs  as  frequently  in  the 
upper  as  in  the  lower  section  of  the  cornea ;  but  in 
either  case  the  result  is  the  same.  If  it  does  not  escape 
it  descends  to  a  lower  level,  either  among  the  corneal 
fibres  or  between  the  laminated  structure  and  posterior 
layer. 

The  course  which  this  disease  pursues  much  depends 
on  the  situation  of  the  abscess ;  if  it  be  superficial,  the 
pus  makes  an  opening  for  itself  externally,  and  com- 
paratively little  injury  is  done  to  the  cornea;  the 
pressure  of  the  aqueous  from  behind  not  only  tendino- 
to  force  the  matter  outwards,  but  also  to  keep  the  walls 
of  the  abscess  m  apposition  when  empty,  so  that  the 
cavity  occupied  by  the  pus  is  thus  effectually  closed  • 
and  beyond  a  slight  hazy  appearance  of  the  part,  no 
vestiges  of  the  disease  may  remain.    Should  it  happen 
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however,  tliat  the  haziness,  though  slight,  is  m  the 
axis  of  sight,  the  patient  will  probably  complain 
grievously  of  the  impairment  of  vision  which  it  pro- 

If,  on  the  other  hand,  the  abscess  is  situated  deeply  Bad  if  re- 
in the  laminated  tissue  of  the  cornea,  the  consequences  tamed, 
may  be  most  serious.    The  matter  thus  pent  up  is 
prone  to  spread  among  the  corneal  fibres,  and  inflict  Corne^^de- 
irreparable  damage  on  its  structure ;  or  it  may  iorce 
its  way  between,  and  separate  the  posterior  elastic 
lamina  from  its  attachments.   The  chances  of  its  find- 
ing a  free  vent  into  the  aqueous  chamber,  through  the 
po'sterior  elastic  lamina,  are  small,  for  an  opening  m 
the  latter  membrane  is  immediately  closed  by  the  out- 
ward pressure  of  the  aqueous.    Under  these  circum-  Danger  of 
stances  the  diseased  action  will  very  probably  spread  ^^^^^""^ 
to  the  iris  and  deeper  structures  of  the  eye.    In  cases 
of  this  kind,  we  can  generally  make  out  the  condition  . 
of  the  parts  by  the  lateral  method  of  examination ; 
the  posterior  layer  of  the  cornea  will  be  seen  bulging 
backwards,  and  often  touching  the  ins,  and  flakes  ot 
Ivmph  and  pus  may  usually  be  observed  floating  about 
in  ti  e  muddy  aqueous  humour.    The  fibrous  btructure  Signs  of 
of  the  iris  will  be  more  or  less  hazy,  and  the  pupil,  m  "i^^^- 
all  probability,  will  refuse  to  dilate  when  atropine  is 
applied  to  the  eye ;  or  if  the  iris  does  act,  the  pupil 
may  assume  all  manner  of  shapes  from  the  existence 
of  anterior  synechia.    Under  these  circumstances,  the  Suffering 
pain  in  the  eye  and  side  of  the  head,  from  which  the 
patient  suffers,  is  often  excruciatmg. 

The  proo-nosis,  then,  in  this  second  class  of  cases,  is 
most  unfavourable,  for  if  the  posterior  elastic  lamina 
be  involved,  general  inflammation  of  the  globe  ot  the 
eye  may  at  Iny  time  be  excited     In  other  cases  the  The  eye 
suppuration  and  destruction  of  the  cornea  continue 
until  it  can  no  longer  resist  the  intra-ocular  pressure, 
and  the  degenerated  stiiicture  gives  way,  the  contents 
of  the  eyeball  escape,  and  the  eye  collapses  ;  or  it  tfie 
rent  in  the  cornea  has  not  been  very  considerable,  pro- 
lapse of  the  iris  and  a  staphyloma  may  occur.  ^    ,  , 
The  Treatment  of  &hsces8  of  the  cornea  must  be  con-  Treatment. 
ducted  upon  the  same  principle  as  that  of  a  similar 
collection  of  matter  in  any  other  part  ot  the  body,  ii 
the  pain  and  ciliary  neurosis  are  very  great,  as  is 
usually  the  case,  warm  fomentations  may  be  con- 
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stantly  employed,  and  the  subcutaneous  injection  of 
morpliia  beneatli  the  skin  of  the  temple  must  be  re- 
sorted to.  A  solution  of  atropine  should  be  applied 
to  the  eye  every  six  hours. 

Whenever  matter  forms  in  the  coi-nea,  the  sooner 
we  make  a  depending  opening  into  the  part  the  better, 
so  as  to  allow  the  pus  to  escape  externally.  In  some 
instances  the  matter  is  thick  and  cheeselike,  and  will 
not  readily  flow  through  the  incision  in  the  cornea ;  if 
this  is  the  case,  a  small  scoop  should  be  introduced 
into  _  the  abscess,  and  its  contents  evacuated.  Our 
incision  in  the  cornea  should  take  an  oblique  direction, 
to  avoid  the  risk  of  running  the  point  of  the  instru- 
ment into  the  anterior  chamber,  which  is  very  unde- 
sirable, because  the  presence  of  the  aqueous  is  most 
serviceable  in  keeping  up  pressure  from  behind,  and 
forcmg  the  pus  out  through  the  external  opening 
which  we  have  made  in  the  cornea.*  There  is  generally 
little  fear  of  this  accident  happening,  for  the  posterior 
elastic  lamina  bulges  backwards,  leaving  space  between 
the  middle  and  posterior  layers  of  the  cornea  to  allow 
of  our  being  able  to  manipulate  with  freedom. 
^  I  am  in  the  habit  of  always  administering  chloroform 
in  operations  of  this  kind  :  it  seems  to  me  otherwise 
almost  impossible  to  command  the  patient's  eye,  and 
open  the  abscess  with  due  precision.  The  patient 
generally  experiences  great  relief  when  the  matter  has 
been  allowed  to  escape  ;  subsequently  hot  poppy-head 
lomentations  may  be  used  three  or  four  times  a  day, 
and  m  the  intervals  an  ointment  composed  of  morphia, 
belladonna,  and  Indian  hemp  should  be  smeared  over 
the  eyelids,  and  the  eye  kept  closed  with  a  light  pad 
and  bandage.  ^ 

Should  it  appear  that  the  iris  has  become  involved 
the  treatment  of  the  abscess  in  the  cornea  must  stili 
be  conducted  upon  the  principles  above  detailed  •  but 
we  shall  have  to  use  frequent  instillations  of  atropine 
m  order  to  dilate  the  pupil  as  speedily  as  possible.  If 
the  destruction  of  the  cornea  continues,  and  more 
particularly  if  the  iris  dilates  irregularly  under  the  in- 
tiuence  of  atropine,  it  may  be  necessary  to  perform 
iridectomy,  and  the  sooner  we  resort  to  this  operation, 

p.*28l!^'*'*^  "^'^  Demours,  t.  i. 
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Tinder  these  circumstances,  the  better.  I  have  but 
little  faith  in  simply  opening  the  anterior  chamber 
and  evacuating  the  aqueous  fluid  in  cases  of  this 
kind. 

In  some  instances  of  suppurative  keratitis,  the  ten- 
dency of  the  affection  is  to  spi'ead  rapidly  from  the 
original  seat  of  the  disease,  and  yet  the  pain  and  irri- 
tation in  the  eye  may  have  subsided.    In  this  veiy 
dangerous  class  of  cases,  the  chlorine  water  is  a  use-  chlorine 
ful  local  application  ;  it  should  be  dropped  into  the  eye  water, 
three  times  a  day,  and  a  firm  compress  and  bandage 
applied  for  four  or  five  hours,  but  this  must  be  dis- 
continued, or  the  pressure  lessened,  if  it  increases  the 
pain  in  the  eye.    Warm  fomentations  are  very  useful,  Fomenta- 
unless  there  be  considerable  congestion  and  chemosis 
of  the  conjunctiva,  in  which  case  they  are  apt  to 
augment  the  blood  stasis,  reducing  still  further  the 
already  defective  supply  of  nutritive  material  to  the 
cornea,  and  consequently  hastening  its  destruction. 

2.  Snhacute  Suppurative  Keratitis  differs  from  the  2.  Sub- 
acute form  of  the  disease,  in  that  there  are  no  appear- 
ances  of  inflammatory  action  in  the  part,  nor  does  the 
patient  complain  of  pain  or  photophobia,  except  from 
complications  hei*eafter  described. 

It  is  most  commonly  met  with  among  persons  in  a  in  debility 
debilitated  state  of  health  ;  we  see  it  for  instance  after 
cholera,  starvation,  or  small-pox,  especially  among 
children,  and  it  then  pursues  a  very  rapid  course.  The  ygUow 
disease  commences  with  the  appearance  of  one  or  more  corneal 
yellow-looking  patches  of  suppuration,  situated  in  the  Patches, 
laminated  tissue  of  the  cornea ;  these  spots  extend 
themselves  rapidly,  they  coalesce ;  and  in  the  course  of  Abscess, 
a  few  days,  or  it  may  be  hours,  a  considerable  portion 
of  the  cornea  is  involved,  and  a  collection  of  pus  will 
have  taken  place  in  its  lower  part. 

The  further  course  of  the  disease  depends  very  much 
upon  the  extent  and  rapidity  with  which  the  degenera- 
tive changes  progress,  and  also  upon  the  position  of 
the  accumulated  matter.  If  the  pus  has  formed  in  the 
anterior  layers  of  the  cornea,  the  abscess  may  burst  May  burst 
externally ;  but  should  it  occupy  the  deeper  layers,  so  externally, 
as  to  involve  the  posterior  elastic  lamina,  it  is  very 
probable  that  the  diseased  action  will  extend  to  the 
nis  and  deeper  structures  of  the  eye.  The  con- 
junctiva is  then  usually  much  congested,  and  the  de- 
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struction  of  the  cornea  frequently  progresses  very 
rapidly. 

The  Treatment  to  be  followed  in  these  cases  must  be 
directed  towards  the  restoration  of  the  uuti-itive  powers 
of  our  patients,  so  as,  if  possible,  to  stay  the  decay  and 
death  of  the  cornea.  In  all  probability  we  shall  have 
to  resort  to  stimulants,  a  highly  nutritious  diet  and 
tonics.  Among  the  latter,  the  tincture  of  muriate  of 
iron,  given  in  twenty  minim  doses,  with  a  grain  of 
sulj^hate  of  quinine,  every  six  hours,  will  sometimes  be 
beneficial. 

Should  a  collection  of  matter  take  place  in  the  cornea, 
it  must  be  evacuated  as  soon  as  possible,  in  the  manner 
already  described.  Atropine  must  always  be  emj^loyed, 
particularly  during  the  early  stages  of  this  disease. 
These  cases  beyond  all  others  are  influenced  by  a  com- 
press carefully  applied  over  the  eye,  chlorine  water 
being  also  employed.  With  regard  to  the  compress,  it 
is  seldom  likely  to  do  good  if  it  causes  much  jjain  in 
the  eye,  we  must  then  slacken  the  bandage  or  leave  it 
off  for  several  hours  daring  the  day,  and  if  there  is  not 
much  conjunctival  congestion,  we  may  then  employ 
the  poppy-head  fomentations.  Unfortunately  our  best 
efforts  are  too  often  unavailing,  the  destnictive  changes 
in  the  cornea  advancing  so  rapidly,  that  we  have  no 
time  to  improve  our  patient's  health.  The  affection, 
moreover,  having  a  constitutional  basis,  both  eyes  are 
often  involved,  so  that  the  condition  of  the  patient  is 
indeed  a  most  hopeless  one. 

Shoiild  other  meaus  fail,  and  the  destruction  of  the 
cornea  continue  to  advance,  we  are  not  only  justified 
in  performing  iridectomy,  but  it  is  our  bounden  duty 
to  do  so  at  once,  provided  any  portion  of  the  cornea 
remain  transparent.  Under  these  circumstances  it 
is  advisable  to  remove  about  one-fourth  of  the  iris 
from  behind  the  transparent  part  of  the  cornea.  Thus, 
supposing  the  lower  half  of  the  cornea  has  been  de- 
stroyed, and  its  upper  part  is  still  transparent,  we  need 
not  hesitate  to  make  an  opening  into  the  anterior 
chamber  through  the  superior  part  of  the  sclerotic,  and 
remove  at  least  a  fourth  of  the  iris.  I  do  not  attempt 
to  explain  the  modus  operandi  of  iridectomy  under 
these  circumstances,  but  I  can  assert  most  positively 
my  conviction,  that  I  have  often  seen  a  patient's  sight 
saved  by  this  proceeding,  when  no  other  prospect 
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seemed  to  remain,  but  certain  and  incurable  blindness  ; 
nor  do  I  think  it  advisable  to  attempt  to  relieve  symp- 
toms of  this  kind  by  simply  resorting  to  the  operation 
of  paracentesis  of  the  cornea ;  valuable  time  may  thus 
be  thrown  away  and  iridectomy  perhaps  delayed  until 
it  is  too  late  to  do  any  good. 

Keratitis  from  Nervous  Lesions. — In  concluding  this  Keratitis 
stibject,  I  may  briefly  refer  to  a  form  of  suppurative  'rom 
keratitis,  which  arises  from  defective  innervation  of  the  lesions^ 
cornea,  in  consequence  of  which  its  nutrition  is  im- 
paired, and  degenerative  changes,  such  as  those  above 
described,  occur.   The  most  common  cause  of  this  form 
of  the  disease,  are  wounds  or  injuries  affecting  the 
superficial  branches  of  the  fifth  nerve.    Thus  we  occa- 
sionally see  rapid  destruction  of  the  cornea  take  place, 
apparently  from  the  irritation  caused  by  a  foreign 
body  lodged  in  the  folds  of  the  conjunctiva.  Injuries 
affecting  the  origin  or  trunk  of  the  nerve  may  induce 
a  similar  train  of  symptoms,  which  when  once  begim 
generally  defy  all  our  efforts  to  stop  their  progress. 

In  cases  arising  from  peripheral  irritation  of  the  Remove 
nerve,  we  may,  by  the  removal  of  the  cause,  j^ut  a  stoi^  cause, 
to  its  injurious  effects  on  the  cornea.    M.  Snellen  con- 
siders that  in  the  analogous  case  of  ulceration  of  the 
cornea,  apparently  arising  from  injury  of  the  fifth  j^air, 
it  is  from  the  y)articles  of  dust  and  dirt  which  then 
find  their  way  into  the  eye,  that  the  destructive  changes 
arise.    He  asserts  that  if,  after  injury  of  the  nerve,  Protect  the 
the  eyeHds  are  kept  perfectly  closed,  should  ulceration  ^y®. 
occur  at  all,  it  is  very  partial  in  its  effects.* 

Dr.  Sinitzin,  on  the  other  hand,  considers  that  after  Sinitzin's 
injury  to  the  fifth  nerve,  neuro-paralytic  phenomena  ^^^^ll' 
occur  whether  the  eye  is  protected  or  not ;  he  states 
that,  having  studied  the  effects  of  ablation  of  the  supe- 
rior cervical  ganglion  of  the  sympathetic  nerve  upon  Removal 
the  eye  in  a  large  number  of  experiments,  he  has  of  cervical 
arrived  at  the   following   results: — 1.   Immediately  ^'^"^ 
after  the  ablation  of  this  ganglion,  increased  vascular 
injection  was  constantly  observable  in  the  fundus  of  Hvperajiuia 
the  eye  of  the  same  side.    Ophthalmoscopic  examina-  off"idus. 
tion  showed  that  the  choroidal  vessels  had  increased 


*  Annates  d' OcuUstique,  t.  liii.  p.  178;  see  also  a  case  strongly 
confinnijug  this  view  by  Mr.  Hulke,  Ophthalmic  Hospital  Reports, 
vol.  V.  p.  177. 
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in  size,  that  their  anastomoses  had  become  much  more 
distinct,  and  that  in  general  the  fundus  was  ot  a  mucn 
deeper  red  on  the  operated,  than  upon  the  sound  side. 
2.  The  temperature  of  the  eye  of  the  operated  side 
rose.    In  the  sac  of  the  conjunctiva  and  beneatti 
the  capsule  of  Tenon  the  difference  in  temperature 
amounted  to  as  much  as  0-9°  to  2-4°  Cent     3.  The 
cornea  of  the  side  operated  upon  possessed,  when  com- 
pared with  the  other,  a  much  greater  capability  ot  re- 
sistance to  the  action  of  foreign  and  neutral  substances. 
If,  for  instance,  a  fine  spiculum  of  glass  was  inserted 
to  an  equal  depth  into  each  cornea,  it  always  happened 
that,  whilst  on  the  sound  side  the  spiculum  excited 
more  or  less  violent  conjunctivitis,  panuus,  purulent 
infiltration  of  the  cornea^  with  subsequent  ulceration 
and  ultimate  disintegration  of  the  adjoining  tissue,  or 
a  more  or  less  severe  iritis  and  threatening  ot  pan- 
ophthalmitis—on  the  operated  side  either  scarcely  any 
reaction  occurred,  which  was  most  commonly  the  case, 
or  at  most  it  was  but  slight.    It  was  also  observable 
that,  as  Claude  Bernard  has  shown,  the  stronger  the 
animal  the  greater  the  difference  in  the  temperature, 
and  tlie  sooner  after  the  operation  the  foreign  body  is 
inserted  the  greater  is  the  resistance  exhibited  hj  the 
sound  side.    4.  The  well-known  neuro-paralytic  phe- 
nomena consequent  upon  section  of  the  fifth  nerve  in 
the  skull,  immediately  in  front  of  the  Gasserian  gan- 
glion, do  not  occur  if  shortly  before  this  operation, 
or   immediately   after  it,  the   cervical   ganglion  is 
removed.    5.  Even  when  some  of  these  neuro-para- 
lytic phenomena  have  made  their  appearance  after 
section  of  the  fifth,  ablation  of  the  ganglion  will  cause 
them  to  vanish  in  the  course  of  a  few  (two  to  four) 
days.    6.  Such  disappearance  is  possible  so  long  as 
the  surface  of  the  cornea  remains  moist  and  polished ; 
if  these  conditions  have  supervened,  separation  of  the 
epithelium,  haziness  of  the  cornea,  as  well  as  injection 
and  swelling  of  the  iris,  they  will  no  longer,  disappear. 

7.  The  complete  atrophy  or  destruction  of  the  eye  con- 
sequent upon  section  of  the  fifth  may  still  be  staved 
off  if  the  ganglion  be  removed  during  the  progress  of 
the  changes,  the  conditions  present  either  remaining 
in  statu  quo  or  undergoing  more  or  less  improvement. 

8.  The  ulceration  of  the  lips,  especially  of  the  lower  one, 
following  section  of  the  fifth,  as  well  as  the  ulceration 
of  the  eyelids,  completely  vanish  after  section  of  the 
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sympathetic.  9.  For  the  improvement  taking  place 
under  the  four  last  heads  it  is  not  requisite  for  the 
animals  to  have  any  special  protection  from  injury  Protection 
afforded.  In  Dr.  Sinitzin's  opinion,  the  ncuro-para-  ordoubtiui 
lytic  phenomena  after  division  of  the  fifth  occur 
whether  the  eye  of  the  side  operated  on  is  protected 
from  irritation  or  not.  10.  The  diminution  of  tem- 
perature, observed  by  various  experimenters  on  the 
same  side  ofter  section  of  the  fifth,  never  occurs  when 
ablation  of  the  sympathetic  ganglion  has  been  simul- 
taneously performed.  Dr.  Sinitzin  says  that  the 
changes  in  the  circulation  appear  to  be  at  the  bottom 
of  these  effects.  Ligature  of  the  carotid,  or  irritation 
of  the  depressor  nerve  of  the  heart,  neutralizes  the  in- 
hibitory effects  of  the  ablation  of  the  sympathetic 
ganglion  upon  the  neuro-paralytic  i^henomena  conse- 
quent on  section  of  the  fifth.* 

The  treatment  in  these  cases,  when  suppuration  is 
established,  is  to  be  couducted  upon  precisely  the  same 
l^rinciples  as  in  the  case  of  abscess ;  it  may  be  neces- 
sary to  perform  an  iridectomy  in  order  to  save  the  liidectomy. 
transparent  portion  of  the  cornea. 


ULCEKATION  AND  ITS  CONSEQUENCES. 

Ulceration  of  the  Cornea  may  be  conveniently  Ulceus  ov 
considered  for  descriptive  purposes  under  two  heads,  CoKNBi. 
the  acute  and  subacute,  or  sthenic  ard  asthenic  forms. 
We  must  bear  in  mind,  however,  that  in  practice  we  General 
shall  frequently  meet  with  cases  whei'C  it  is  difficult  fj'J,"*"'^''" 
or  impossible  to  say  to  which  class  they  belong,  the  line 
of  demarcation  between  acute  and  subacute  ulcevn- 
tion  being  by  no  means  a  definite  one  ;  nor  is  the  dis- 
tinction of  much  im]3ortance  in  a  practical  point  of  view. 

As  a  general  rule,  it  may  be  afiirmed,  that  ulcera- 
tion of  the  cornea  differs  from  ordinary  keratitis  in  the 
loss  of  substance  it  occasions,  and  in  the  natui'e 
and  result  of  the  reparative  process  by  which  a 
cure  is  effected.  Thus  it  frequently  happens  in  the  Cmse  loss 
case  of  ulceration,  that  the  cornea  is  permanently 
injured,  and  sometimes  its  transparency  entirely  de- 
.stroyed,  either  by  the  formation  of  a  dense  cicatrix,  or 
from  perforation  and  staphyloma. 


*  Lancet,  1871,  p.  G61,  vol.  i. 
S 


258 


DISEASES   OF  THE  CORNEA. 


1 ,  Acute  or  1.  Acute  or  Sthenic  Ulceration  of  the  Cornea  is  always 
athenic.  accompanied  with  great  pain  in  the  eye,  and  intolerance 
of  light :  these  symptoms  are  often  so  severe,  that  it  is 
almost  impossible  for  the  patient  to  open  his  eye,  and 
the  moment  he  does  so,  a  gush  of  tears  takes  place, 
Pain  severe,  and  the  lids  are  involuntarily  closed.  The  pam  m 
these  cases  is  often  of  an  intermittent  character,  and 
usually  increases  towards  bedtime,  keeping  the  patient 
awake  for  hours  together :  it  is  by  no  means  confined 
to  the  eye,  but  extends  over  the  forehead  and  side  of 
the  head. 

c.njuno-  The  palpebral  and  orbital  portions  of  the  conjunctiva 
tiviii  anil  generally  very  much  congested,  and  the  sclerotic 

yeiMiou!''""   ^one  of  vessels  round  the  cornea  is  deeply  injected. 

In  very  many  instances  the  entire  epithelial  laj^er  of 
the  cornea  is  rough  and  hazy  ;  but  at  one  or  more 
spots  we  shall  notice  that  the  cornea  appears  to  have 
been  eaten  away  or  destroyed.  The  depth,  extent,  and 
situation  of  the  ulcer  will  of  course  vary  in  almost 
every  case. 

Characters       The  a])pearance  also  of  the  ulcer  differs  with  the 
of  ulcers.      nature  and  stage  of  the  disease;  at  first  it  looks  like 
an  opaque  patch  situated  in  the  cornea,  of  a  greyish 
colour ;  its  siirface  is  raised  above  the  cornea,  its 
edges  shadiug  off  into  the  apparently  healthy  structure ; 
but  after  a  time  the  central  portion  of  this  spot  degene- 
rates and  is  thrown  off,  an  excavation  in  the  substance 
Limited  by    of  the  cornea  becoming  apparent.   The  base  of  the  nicer 
elastic  la-     may  be  clear  and  transparent,  especially  if  the  disease 
"  ■         has  eaten  down  to  the  posterior  elastic  lamina,  whicb. 
has,  apparently,  considerable  powers  of  resisting  these 
destructive  changes,  and  may  remain  perfectly  clear, 
while  the  laminated  tissue  of  the  cornea  above  it  has 
been  entirely  destroyed.    The  margins  of  these  sthenic 
ulcers  are  generally  well  defined,  but  jagged  and  irre- 
gular, and  of  a  greyish  white  colour. 
Reparation      As  the  ulcer  begins  to  heal,  we  may  notice  that  it 
of  ulcer.       lessens  in  circumference,  the  reparation  beginning  at 
the  edges  and  extending  towards  the  centre.    As  this 
process  goes  on,  blood-vessels  will  be  seen  coursing  over 
the  cornea  and  passing  np  to  the  edge  of  the  ulcer ; 
they  gradually  dwindle  away  as  the  ulcer  heals.  No 
sooner  do  the  epithelial  cells  re-form,  than  the  patient 
experiences  the  greatest  relief  from  a  cessation  of  the 
pain  and  photophobia  from  v/hich  he  previously  suffered. 


ULCERATION  AND  ITS  CONSEQUENCES. 


259 


It  would  be  impossible  to  describe  the  various  forms 
which  tilcers  of  the  cornea  assume,  but  there  are  some 
varieties  so  frequently  met  with  in  practice  that  they 
require  a  word  or  two  of  special  notice  ;  among  these 
the  crescentic  ulcer  of  the  cornea  is  not  only  very  dan- 
gerous, but  most  difficult  to  treat.  These  crescentic  or 
encircling  ulcers  commence  at  the  edge  of  the  cornea,  Eucireliug' 
and  look  very  much  as  if  a  bit  of  the  cornea  had  been  "^'^^i'- 
chipped  out.  The  ulcer  has  not  only  a  tendency  to 
extend  itself  round  the  circumference  of  the  cornea, 
but  also  to  eat  deeply  into  its  substance.  The  suj^ply 
of  nutritive  material  is  necessarily  cut  off  from  the 
central  part  of  the  cornea,  and  it  may  consequently 
slough.  These  cases  of  ulceration,  though  similar  in 
their  results  to  those  occurring  in  purulent  conjuncti- 
vitis, may  arise  quite  independently  of  inflammation 
of  the  conjunctiva. 

In  other  cases  the  ulcer  assumes  a  funnel-shape, 
extending  deeply  into  the  cornea,  and  is  very  apt  to  Perforatiug. 
perforate  it  in  s^jite  of  our  best  efforts. 

2,  Subacute  or  Asthenic  Ulceration  of  the  cornea  is  2.  Sub- 
not  characterized  by  j^ain,  photophobia,  or  any  of  the  ^^^^^ 
more  urgent  symptoms  of  irritation  noticed  in  the 
acute  form  of  the  disease ;  there  is  seldom  much  con- 
gestion of  the  sclerotic  or  conjunctival  vessels,  and  the 
ulceration  is  often  a  very  tedious  process,  but,  fortu- 
nately, has  less  tendency  to  mvolve  the  deeper 
layers  of  the  cornea,  and  consequently  to  lead  to  a 
staphyloma,  than  the  more  acute  forms  of  the 
disease. 

These  asthenic  ulcers  are  arenerally  superficial ;  their  Superficial 
borders  are  well  defined  and  sharj),  as  though  a  piece  ^^arp. 
had  been  punched  out  of  the  cornea.    Few  if  any 
vessels  will  be  seen  running  up  to  them  from  the  con- 
junctiva; in  fact,  there  is  evidence  of  want  of  action  inactive, 
in  the  part,  the  ulcer  neither  spreading  nor  healing, 
except  by  very  slow  steps,  or  by  fits  and  starts, 

Prtxjnosis. — 1'his  will  depend  more  upon  the  depth  Prognosis, 
and  situation  of  the  ulcer  than  upon  its  sthenic  or  ^epTh  mci' 
asthenic  character.    Thus,  even  a  subacute  ulcer,  from  seat, 
its  long  continuance,  may  involve  the  posterior  elastic 
lamina,  and  ultimately  set  up  lesions  in  the  deeper 
structures  of  the  eye ;  though  siich  complications  are 
doubtless  more  liable  to  occur  in  cases  of  sthenic 
ulceration,  because  the  latter  has  a  marked  tendency 
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to  spread,  not  only  in  circumference,  but  also  to  the 
deeper  layers  of  the  cornea. 

Again,  the  course  of  sthenic  ulcers  being  more 
rapid,  when  once  they  begin  to  heal,  reparation  goes  on 
favourably,  and  the  prognosis,  so  far  as  the  ulcer  is 
concerned,  is  favourable  ;  but  whenever  there  has  been 
loss  of  substance  in  the  cornea,  whether  by  aciite  or 
subacute  ulceration,  more  or  less  opacity  of  the  part 
will  remain,  as  a  permanent  mark  of  the  original 
disease ;  and  should  this  opacity  happen  to  be  situated 
in  the  axis  of  vision,  the  i^atient's  sight  must  remain 
impaired.  Much  may  perhaps  be  done  by  forming  an 
artificial  pupil,  but  still  the  injury  inflicted  by  the 
ulcer  is  lasting. 

Unfortunately,  this  does  not  represent  the  whole 
risk  of  corneal  ulceration  :  we  have  not  only  to  fear  the 
formation  of  a  dense  cicatricial  tissue  in  deep  ulcers  of 
the  cornea,  but  also  that  the  attenuated  cornea  at  the 
seat  of  ulceration  may  give  way  before  the  intra-ocular 
pressure,  and  that  a  staphyloma  of  the  cornea  and  iris 
will  occur. 

The  situation  and  depth,  therefoi*e,  of  the  ulcer  are 
ahvays  most  important  points  to  consider  in  forming 
a  prognosis  :  superficial  ulcers  may  heal,  and  the  parts 
recover  their  normal  transi^arency,  but  the  effects  of 
deep  ulcers  of  the  cornea  are  never  overcome.  Should 
the  latter  not  extend  to  the  centre  of  the  cornea,  they 
may  still  be  comparatively  harmless ;  but  if,  from 
thinning  of  the  cornea,  a  staphyloma  takes  place,  this, 
by  involving  the  iris,  as  I  shall  subsequently  explain, 
is  apt  to  occasion  the  most  serious  mischief,  if  not 
absolutely  to  destroy  the  eye. 

Treatment— \t  will  be  evident  from  what  I  have 
just  said  regarding  the  prognosis,  that  our  main  object 
in  treatment  must  be  to  prevent,  if  possible,  the 
ulcerative  process  from  extending  either  in  depth  or 
area;  for  such  extension  must  result  in  loss  of  trans- 
parency in  the  cornea. 

In  most  instances  of  ulceration  (exceptuig  traumatic 
cases,  or  those  depending  on  coi  juuctiviiis),  the  pa- 
tient's general  health  will  be  found  at  fault     in  no 


*  "Lectures  on  Diseases  of  the  Eye,"  by  J.  Morgar,  211(1 
edition,  p.  111. 
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affection  of  the  eye  is  it  more  necessary  to  attack  the 
disease  by  improving  the  assimilative  and  nutritive 
functions  of  the  body,  and  as  a  general  rule,  a  tonic 
and  snpportiug  plan  of  treatment  is  demanded.  Iron  Tonics, 
and  quinine,  good  food,  cleanliness,  and  fresh  air  are  ^°.°'^>  and 
the  fundamental  requisites  for  the  cure  of  almost  all 
instances  of  ulceration  of  the  cornea,  whether  they  be 
of  the  sthenic  or  asthenic  type.  One  frequently  sees 
cases  of  ulceration  of  the  cornea  which  resist  any  kind 
of  treatment,  but  which  rapidly  improve  if  the  patient 
is  sent  to  the  sea-side,  or  still  better,  for  a  voyage 
to  sea. 

Opi  uni  is  an  invaluable  remedy  in  cases  accompanied  Opium, 
with  considerable  pain  and  irritation  of  the  eye — in 
fact,  in  what  would  usually  be  considered  acute  cases. 
For  an  adiilt,  I  generally  prescribe  aboiit  a  grain  of 
opium  twice  a  day,  sometimes  in  combination  with 
soda  and  quinine.  At  the  same  time,  a  strong  solution  Atropine, 
of  atropine  should  be  dropped  into  the  eye  three  times 
a  day  ;  and  the  extract  of  belladonna  having  been 
smeared  over  the  temple  and  eyebrow  of  the  affected  p^^^ 
eye,  the  eyelids  must  be  kept  closed  with  a  light  pad  bandage, 
and  bandage. 

The  aim  of  all  this  is  to  insure  the  diseased  cornea  to  insure 
perfect  rest ;  the  opium  allays  the  nervous  and  vascular  ""^st. 
irritation,  and  enables  the  patient  to  sleep ;  the  atro- 
pine retracts  the  iris,  thereby  diminishing  its  secreting 
surface,  and  the  quantity  of  aqueous  which  is  formed, 
and  this,  by  lessening  the  intra-ocnlar  pressure,  re- 
lieves the  tension  of  the  cornea.  Lastly,  the  eyelids 
are  kept  closed,  to  exclude  the  stimulus  of  "light,  and 
prevent  the  lids  nibbing  against  the  ulcerated  cornea. 

We  must  not  forget  that,  in  numerous  instances, 
these  means  alone  will  not  suffice  to  cure  the  ulcer,  but 
that,  as  I  before  said,  change  of  air  and  a  tonic  plan 
of  treatment  nmst  also  be  resorted  to. 

In  instances  of  sthenic  ulceration  it  is  not  advisable  Caustic  not 
to  apply  nitrate  of  silver  to  the  ulcer ;  solid  nitrate  of  °  ^  ' 
silver  should  never  be  employed  in  these  cases.  The 
dilute  caustic  i^encil,  in  experienced  hands,  may  some- 
times with  advantage  be  lightly  passed  over  the  sur- 
face of  rapidly-spreading  ulcers  of  the  cornea  ;  in  the 
majority  of  instances,  however,  more  harm  than  good 
is  done  with  nitrate  of  silver,  and  as  a  general  rule  I 
would  not  advise  its  employment  in  these  cases.  In 
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fact,  all  lotions  or  applications  to  the  eye  should  be 
avoided  in  ulceration  of  the  cornea,  except  the  solution 
of  atropine;  this  is  the  more  necessary  if  we  notice 
vessels  passing  from  the  circumference  of  the  cornea 
to  the  border  of  the  ulcer. 

But  it  may  be  asked,  Can  nothing  be  done  then  to 
stop  the  progress  and  etFects  of  a  spreading  ulcer,  be- 
yond keeping  the  parts  at  rest  and  the  patient  in  good 
hygienic  conditions  ?  I  believe  there  may.  Bearing 
in  mind  what  I  have  already  stated  regarding  opacity 
of  the  cornea,  following  loss  of  substance,  we  may 
regard  it  as  certain  that  that  portion  of  the  cornea 
which  has  been  affected  by  such  ulceration  will  become 
opaque,  and  consequently  it  matters  little  what  be- 
comes of  the  iris  behind  it.  These  considerations  lead 
one  to  recommend,  that  in  sj^reading  ulcers  of  the 
cornea,  if  all  other  means  fail,  iridectomy  should  be 
performed,  the  iris  being  removed  from  behind  the 
most  transparent  part  of  the  cornea  so  that  we  shall 
subsequently  have  the  advantage  of  an  artificial  pupil 
in  this  situation. 

I  have  no  observations  to  make  on  iridectomy  in 
these  cases,  beyond  those  I  have  already  made  in  the 
case  of  suppurative  keratitis,  and  which  are  equally 
applicable  here.  The  proceeding  is  an  extreme  one, 
and  should  only  be  resorted  to  in  cases  which  have 
resisted  all  other  treatment,  but  this  operation  may 
then  be  had  recourse  to;  if  judiciously  employed,  it 
relieves  the  patient  from  pain,  a  rapidly-extending 
ulcer  takes  on  a  healthy  action  after  the  operation, 
and  the  results  may  be  most  satisfactory. 

Supposing,  however,  that  the  ulcer  is  not  advancing 
very  rapidly,  and  the  sj^mptoms  do  not  appear  to  be 
sufficiently  urgent  to  demand  so  grave  an  operation  as 
iridectomy,  we  may  possibly  avert  the  formation  of  a 
staphyloma,  or  perforation  of  the  cornea,  by  opening 
the  anterior  chamber  with  a  broad  needle,  and  allowing 
the  aqueous  humour  to  escape.  In  this  way  we  can 
relieve  the  tension  of  the  cornea,  and  diminish  the 
chances  of  the  aqueous  bursting  through  its  attenuated 
structure  at  the  point  of  ulceration. 

In  performing  paracentesis  of  the  cornea  under  these 
circumstances,  the  point  of  the  needle  should  only  just 
be  allowed  to  pass  through  the  floor  of  the  ulcer 
into  the  anterior  chamber,  othevwise  the  iris,  or  even 
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the  lens,  may  be  wounded.  It  is  by  no  means 
necessary  to  wait  until  the  deeper  layers  of  the  cornea 
are  involved  before  performing  paracentesis ;  on  the 
other  hand,  there  is  much  to  be  gained  by  resorting  to 
this  operation  before  the  deep  layers  of  the  cornea  are 
affected,  for  we  thus  limit  the  opening  in  the  cornea  to 
that  of  the  size  of  the  needle  we  introduce,  in  jolace 
of  having  a  large  rent  through  the  bottom  of  the  iilcer. 
The  puncture  should  be  made  with  a  needle,  so  that  Direotions. 
the  aqueous  may  escape  slowly.  Under  these  circum- 
stances the  iris  gradually  moves  forward  as  the  aque- 
ous escapes,  and  comes  to  rest  against  the  opening  in 
the  cornea,  very  likely  adhering  to  it  by  neoplastic  for- 
mations ;  but  these  give  way  as  the  cornea  closes,  the 
aqueous  thrusting  the  iris  and  lens  back  into  their 
normal  position.  If,  after  punctiiring  the  ulcer  we 
notice,  in  the  course  of  a  few  days,  that  its  base  is 
again  bulging  forwards  and  likely  to  burst,  we  must 
again  j^erform  a  paracentesis,  and  we  may  have  to 
repeat  the  operation  more  than  twice.  After  each 
occasion  on  which  the  cornea  is  opened,  the  eyelids 
and  temples  should  be  smeared  over  with  the  extract 
of  belladonna,  or  the  atropine  ointment,  and  the  eye 
kept  carefully  closed  with  a  light  compress  and 
bandage. 

If  the  ulcerative  process  be  asthenic,  want  of  action  Asthenic 
characterizing  the  disease,  and  few  if  any  vessels  pass-  "'cers. 
ing  fi'om  the  conjunctiva  to  the  ulcer,  we  may  stimulate 
the  part  by  hot  comj^resses  applied  over  the  lids,  for  Hot  com 
an  hour,  once  or  twice  a  day ;  or  calomel,  dusted  over  ["I^^^^^n^pj 
the  ulcer  from  time  to  time,  will  be  useful. 

In  these  chronic  ulcers  of  the  cornea,  which  are  also  Setons  in 
apt  to  recui-,  it  is  advisable  to  employ  a  seton.  A 
needle  armed  with  stout  silk  or  twine  is  passed  through 
a  fold  of  skin  in  the  temporal  region,  so  as  to  include 
about  an  inch  of  integument,  the  silk  is  then  tied 
in  a  loop,  and  the  wound  dressed  morning  and 
evening;  the  seton  may  be  kept  open  for  a  month  or 
two. 

But  if  we  notice  that  vascularization  of  the  cornea 
has  commenced,  and  is  extending  up  to  the  border  of 
the  ulcer,  we  may  safely  discontinue  all  treatment, 
simply  keeping  the  pupil  dilated,  and  the  eye  closed 
with  a  compress  and  bandage.  The  process  of  pure  [jygip„j^. 
will  usiially  be  greatly  expedited  by  change  of  air,  a  measures. 
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well-regulated  dietary,  and  other  means  tending  to 
improve  tlie  patient's  general  health. 

In  cases  of  ulceration  of  the  cornea  complicated  with 
perforation,  I  would  refer  the  reader  to  the  section  on 
prolapse  of  the  iris. 

HiiRNiA  OF  THE  CoiiNEA  consists  in  a  protrusion  of 
the  posterior  elastic  lamina  thi-ough  the  outer  layers 
of  the  coniea,  which  may  have  been  destroyed  by 
ulceration.  This  elastic  lamina  has  considerable  power 
in  resisting  destructive  changes,  and  hence,  after  the 
laminated  tissue  of  the  cornea  has  been  destroyed,  it 
may  remain  unaffected,  and  being  forced  outwards  by 
the  pressure  of  the  aqueous,  form  a  little  glassy- 
looking  nodule,  iirojectiiig  from  the  corneal  surface. 
The  transparent  appearance  of  the  tumonr,  bulging 
through  the  jagged  border  of  the  ulcer,  is  sufficiently 
characteristic  to  enable  us  at  once  to  recognise  the 
nature  of  the  disease. 

From  the  extreme  thinness  of  the  posterior  elastic 
lamina,  it  necessarily  follows  that,  when  a  hernia  of 
this  kind  has  occurred,  the  slightest  force  applied  to  the 
eye  is  likely  to  rupture  it.  Hence  hernite  of  the  cornea 
are  of  short  duration,  and  seldom  come  under  observa- 
tion, the  posterior  elastic  lamina  usuall}^  giving  way 
before  the  distending  force  of  the  aqueous,  and  the 
corneal  hernia  being  replaced  by  a  prolapse  of  the  iris. 
It  occasionally  happens,  however,  that  the  hernia 
remains  for  some  weeks,  and  gradually  becomes  con- 
verted into  cicatricial  tissue. 

Treatment— 'Yhe  patient  having  been  placed  under 
the  influence  of  chloroform,  and  a  stop  speculum 
adjusted,  a  broad  needle  should  be  run  through  the 
cornea,  and  the  instrument  being  tilted  on  its  edo-e, 
the  aqueous  is  allowed  to  escape  slowly  from  the  eye! 
The  needle  is  then  to  be  removed,  and  a  solution  of 
atropine  dropped  into  the  eye,  a  compress  andbandao-e 
being  firmly  applied  over  the  closed  lids,  and  ker.t 
there_  for  forty-eight  hours.  The  eye  may  then  be 
examined,  but  it  will  be  better  to  re-apply  the  com- 
press, and  continue  its  use  for  some  days. 

The  object  of  this  treatment  is  to  draw  off  the 
aqueous,  and  allow  the  hernia  of  the  cornea,— that  is 
the  posterior  elastic  lamina,— to  resume  its  normal 
position,  and  then  to  keep  it  there,  by  means  of  the 
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compress,  till  cicatricial  tissue  shall  have  formed  over 

it.    It  is  advisable  before  closing  the  eye,  in  cases 

where  there  is  apparently  defective  action  in  the  iilcer, 

to  stimulate  its  edges  by  touching  them  with  a  dilute  Dilute 

caustic  pencil,  and  then  to  apply  the  compress  and  caustic. 

bandage  over  the  lids. 

It  may  be,  that  on  opening  the  lids  at  the  expiration  Repeat  if 
of  forty-eight  houi's,  we  find  the  hernia  of  the  cornea  needful, 
reproduced,  in  which  case  the  paracentesis  must  be 
repeated,  the  compressing  band  and  the  catTstic  pencil 
being  again  applied.  This  treatment  will  soon  excite 
sufficient  inflammation  in  the  part,  to  set  up  material 
changes  in  the  ulcer,  and  although  a  cicatrix  will 
renuxin  as  a  permanent  blemish,  still,  its  formation 
will  prevent  a  prolapse  of  the  iris  with  its  attendant 
evils. 


Staphyloma  of  tiik  Couxea  and  Iris. — If  the  resist-  Stapht- 
ing  power  of  the  fibrous  structure  of  the  cornea  has 
been  destroyed,  or  considerably  weakened  by  the  ulcera- 
tive pt'ocess,  the  remains  of  the  laminated  tissue, 
together  with  the  posterior  elastic  lamina,  are  very  Weakened 
likely  to  yield  to  the  distending  force  of  the  aqueous  ; 
and  bulging  forwards,  to  a  greater  or  less  extent,  they  " 
form  what  is  called  a  stai:)hyloma  of  the  cornea. 

From  their  relative  i:)Ositions,  it  follows,  that  when  The  iris 
a  ])artial  protrusion  of  the  cornea  occurs,  the  iris  is  'o'l^ws, 
ai^t  to  be  carried  forward  into  the  protrusion.  More- 
over, in  the  majority  of  these  cases,  a  small  opening 
occurs  at  the  most  ])rominent  part  of  the  staphyloma, 
through  which  the  aqueoxTS  drains   away;    or  the 
aqueous  may  percolate  through  the  attenuated  portion 
of  the  cornea  ;  in  either  case,  the  anterior  chamber 
being  emptied,  the  vitreous  forces  the  lens,  and  with 
it  the  iris,  forwards  against  the  cornea.    The  iris  thus 
frequently  becomes  entangled,   adherent,  and  xilti- 
mately  firmly  ghied  down  to  the  inner  surface  of  the 
protrusion  {vide  Fig.  23,)  while  its  outer  surface  ac-  False  coat- 
qxiires  a  coating  of  fibrous  (cicatricial)  tissue,  and  thus  '"S  'oimed. 
the  staphyloma  ultimately  assumes  a  dense  opaque 
appearance,  and  is  lined  by  a  portion  of  the  iris.* 

iStaphylomata  of  this  kind  vary  much  in  size,  some- 
times being  so  large  that  they  protrude  between  the 


*  "  AugeuUeilkunde,"  Stelhvag  vou  Cariou,  p.  121. 
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Fig.  23. 


eyelids,  at  other  times  they  are  no  larger  than  a  pin's 
head.  The  thickness  of  their  walls  is  also  subject  to 
variation  :  in  many  iri  stances  the  sum- 
mit of  the  staj^hyloma  is  very  thin, 
whereas  in  other  cases  it  is  compara- 
tively thick,  and  may  contain  a  con- 
siderable quantity  of  cholesterine  im- 
bedded in  it. 

The  apex  of  the  staphyloma,  as  I 
have  before  remarked,  may  ulcerate, 
and  a  fistula  form,  through  which  the 
aqueous  drains  away :  or  the  staphy- 
loma may  burst  open,  and  through  the 
rent  thus  made,  the  lens,  and,  in  fact, 
the  contents  of  the  globe,  escape ;  the 
eyeball  then  shrinks  up,  and  sinks  into 
the  orbital  socket. 
It  sometimes  happens  that  more  than  one  staphy- 
loma exists  in  the  same  cornea.  This  condition  arises 
from  the  previous  formation  of  several  ulcers  in  the 
cornea,  which  has  accordingly  yielded  at  more  than 
one  spot  to  the  intra-ocular  pressure,  while  the  inter- 
mediate parts,  retaining  their  fibrous  structure,  have 
effectually  resisted  the  distending  force,  forming  bands 
between  which  the  several  small  staphylomata  have 
occurred. 

_  The  symptoms  to  which  a  staphyloma  of  the  cornea 
gives  rise  consist  principally  in  various  degrees  of  im- 
pairment of  vision,  and  will  depend  very  much  upon 
its  position  and  size.  When  endeavouring  to  estimate 
what  may  be  the  ultimate  effect  of  a  staphyloma  on 
the  patient's  vision,  the  condition  of  the  iris  is  one  of 
the  first  points  for  consideration,  in  instances  where  a 
jiortion  only  of  the  cornea  is  involved.  Should  the  iris 
have  been  drawn  into  the  protrusion,  it  is  very  pro- 
bable that  the  pupil  may  likewise  be  included  in  the 
staphyloma,  and  of  course  the  patient  will  not  be  likely 
to  see  myich  with  an  eye  so  affected.  In  other  cases 
a  part  of  the  pupil  may  remain  free,  and  should  there 
})e  any  transparent  cornea  in  front  of  it,  the  patient 
may  still  retain  a  fair  amount  of  sight.  Again,  sup- 
posing the  staphyloma  leaves  the  centre  of  the  cornea 
clear,  it  is  far  less  likely  to  impair  the  eight  than  if 
situated  m  the  axis  of  vision,  it  is  by  no  means  an 
uncommon  circnmstance,  however,  for  glaucomatous 
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changes  to  occur  in  an  eye  in  which  a  staphyloma  has 
become  developed ;  the  degree  of  tension  of  the  eye- 
ball must  therefore  be  carefully  attended  to  in  cases  of 
this  kind. 

Treatment. — This  will  depend  on  the  size  of  the  Treatment. 
staphyloma  and  the  length  of  time  it  has  existed. 

1.  If  the  protrusion  be  a  small  one,  and  of  recent  i.  If  small 
formation,  the  best  thing  we  can  do  is  to  puncture  the  es*ape*^°"* 
inferior  part  of  the  staphyloma  with  a  broad  needle, 

so  as  to  allow  the  aqueous  to  escape,  and  then  apply  a 
firm  compress  and  bandage  over  the  eye ;  the  instilla-  ^F'^^^J^'^"^' 
tion  of  atropine  should  also  be  employed.  Our  tirst  atropine, 
object  in  this  proceeding  will  be  to  empty  the  anterior 
chamber  of  aqueous,  which  is  probably  forcing  the 
staphyloma  outwards  ;  the  intra- ocular  pressure  being 
thus  removed,  the  compress  not  only  prevents  a  re- 
formation of  the  staphyloma,  but  also  stimulates  the 
part  to  increased  action,  hastening  the  formation  of 
cicatricial  tissue,  which  effectually  retains  the  parts  in 
their  normal  position.  The  atropine  is  employed  with 
the  view  of  retracting  the  iris,  so  as,  if  possible,  to  dis- 
engage it  fi-om  the  cornea. 

If  the  staphyloma  does  not  yield  to  this  treatment 
within  a  fortnight  or  three  weeks,  it  will  be  well  to  put 
the  patient  under  the  influence  of  chloroform,  and 
then  snip  off  the  protrusion  with  a  pair  of  sharp  °'*;^''^^°^f 
scissors.  A  strong  solution  of  atropine  must  subse-  gors. 
quently  be  dropped  into  the  eye,  and  a  firm  compress 
and  bandage  applied,  and  retained  in  its  position  till 
the  wound  in  the  cornea  has  healed. 

2.  If  the  staphyloma  is  a  large  one— involving,  say,  2.  iflar^e, 
a  quarter  or  more  of  the  cornea,  we  must  resort  to  an  excise  ms. 
iridectomy,  as  the  surest  means  of  treatment  under 

these  circumstances.  If  this  be  neglected,  it  is  very 
probable  that  the  iris  and  pupil  will  subseipiently  be 
drawn  into  and  become  attached  to  the  cornea;  we 
anticipate  this  evil,  by  excising  at  once,  a  fourth  of  the 
iris  from  behind  the  clearest  portion  of  the  cornea,  we 
release  the  iris  from  its  attachment,  and  by  diminish- 
ing its  secreting  surface  lessen  the  quantity  of  aquepus  j^^^^fj^^^^^,^ 
formed,  so  that  we  may  hope,  by  the  careful  applica-  ^^^^nec . 
tion  of  a  compress  and  bandage  subsequently  to  the 
iridectomy,  to  reduce  the  dimensions  of  the  staphyloma 
itself ;  and  beyond  this,  prevent  glaucomatous  changes 
from  taking  place  in  the  eye. 
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Besides  the  immediate  advantages  to  be  derived  from 
this  iDroceeding,  we  mnst  bear  in  mind  the  fact,  that 
if  the  iris  becomes  permanently  involved  in  a  staphy- 
loma, it  may  give  rise  to  sympathetic  irritation  in  the 
other  eje ;  this  is  therefore  an  additional  reason  for 
resorting  to  iridectomy  in  this  class  of  cases  as  early 
as  possible. 

3.  In  instances  of  large  and  old  staj^hylomata,  in 
which  a  portion  of  the  cornea  remains  transparent,  a 
similar  plan  of  treatment  must  be  adopted.  In  the 
first  place,  it  will  be  necessary  to  apply  atropine  to  the 
eye,  in  order  that  we  may  discover  the  state  of  the 
pupil,  whether  it  remains  partially  open,  or  has  been 
entirely  occluded  and  dragged  into  the  staphyloma. 
In  the  former  case,  it  will  dilate  under  the  influence  of 
atropine,  and,  if  practicable,  we  must  form  an  artificial 

IDUJiil. 

On  the  other  hand,  supposing  the  pupil  has  been 
dragged  _  into  the  staphyloma,  it  follows  that  the 
communication  between  the  anterior  and  posterior 
chambers  of  the  eye  will  have  been  closed;  hence, 
fluid  collecting  in  the  latter  will  cause  abnormal  pres- 
sure upon  the  retina  and  deeper  structures  of  the  eye, 
which,  unless  relieved,  will  certainly  terminate  in  total' 
loss  of  vision. 

Under  these  circumstances  we  have  before  us  a 
choice  of  two  proceedings  :  either  the  formation  of  an 
artificial  pupfl,  or  else  an  iridectomy.  I  prefer  the 
latter,  because  in  many  cases  of  the  kind,  the  arti- 
ficial pupil  does  not  establish  a  sufficiently  free  com- 
munication between  the  chambers  of  the  eye  to  prevent 
the  occurrence  of  intra- ocular  pressure  ;  and  secondly 
because  we  often  find,  after  making  our  artificial  pupil' 
that  we  have  to  deal  with  an  opaque  lens  behind  the 
n-is.  Now,  by  performing  an  iridectomy,  we  not  only 
open  a  free  communication  between  the  chambers  of 
the  eye  but  having  excised  the  iris  (the  patient  being 
under  the  influence  of  chloroform),  we  may,  if  the  lens 
is  opaque,  proceed  at  once  to  remove  it  "by  means' of 
the  scoop  operation. 

I  should  weary  the  reader  were  I  to  attempt  to  de- 
scribe  the  numerous  operations  proposed  with  the  very 
simple  object  of  removing  a  staphyloma  of  the 
cornea.  All  that  is  necessary,  however,  is  to  excise 
the  protuberance,  and  allow  the  contents  of  the  o-lobe 
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to  escape,  after  which  the  eyeball  will  contract  and 
torm  a  good  stump  on  which  to  rest  an  artiacial  eye. 
Among  other  proceedings  for  the  removal  of  a  staphy- 
loma, tlie  following  may  be  mentioned  : — 

If  the  staphyloma  is  extensive,  but  confined  to  one 
part  of  the  cornea,  we  may  destroy  it  in  the  following 
manner  :— The  base  of  the  projection  is  to  be  transfixed 
by  two  needles  at  right  angles  to  one  another,  and  the 
staphyloma  is  then  to  be  surrounded  with  a  silk  liga- 
ture, which  is  prevented  from  slipping  up  by  means'' of 
the  needles  ;  these  should  be  cut  off  close  to  the  points 
of  puncture.  A  pad  and  bandage  is  subsequently 
applied,  and  in  three  or  four  days  the  staphyloma  may 
be  expected  to  fall  off,  leaving  a  good  stump  for  an 
artificial  eye. 

4.  In  instances  of  staphylomata,  involving  the  whole 
of  the  coi-nea,  and  being  an  inconvenience  to  the 
patient,  not  only  on  account  of 
their  xinsightly  appearance,  but  Fig.  24. 

also   by  interfering   with  the 
action  of  the  eyelids  (Fig.  24),  "t'™' 
we  may  remove  the  protube- 
rance in  the  following  way  : — 

The    patient    having    been  { 
placed  under  the  influence  of 
chloroform,  a  stop  f-peculum  is 
adjusted,  and  the  sni-geou  tx-ans-  i.=s=^^- 
fixes  the  globe  of  the  eye,  in  a 

line  corresponding  to  the  ciliary  processes,  with  a  couple 
of  needles,  armed  with  a  stout  silk  suture  (Fig. 25).  The 
staphyloma  is  then  to  be  secured  with  a  pair  of  toothed 
forceps,  and  that 
p.art  of  the  globe 
of  the  eye  ante- 
rior to  the  suture 
is  to  be  removed 
with  a  knife  or  a 
pair  of  scissoi'S. 
The  ends  of  the 
suture  ai'e  then 
to  be  tied,  so 
as  to  bring  the 
edges  of  the 
wound  in  the  sclerotic  together,  the  speculum  removed, 
and  water- dressing  applied  to  the  eye.    In  the  course 
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of  a  few  days,  the  suture  may  be  taken  away,  and 
the  edges  of  tlie  wound  in  the  sclerotic  will  have 
united. 

Mr.  Critchett,  who  first  introduced  this  operation, 
called  Abscission  of  the  eyeball,  transfixes  the  globe, 
immediately  behind  the  limits  of  the  intended  incision, 
with  four  or  five  delicate  curved  needles,  armed  with 
black  silk,  and  he  does  not  withdraw  the  needles  until 
he  has  abscised  as  much  of  the  eye  as  is  necessary,  the 
presence  of  the  needles  preventing  the  escape  of  the 
lens  and  vitreous.  "  In  the  large  majority  of  cases," 
he  observes,  "  iinion  takes  place  by  the  first  intention. 
I  generally  leave  the  sutiires  in  for  some  weeks.  Some- 
times they  come  away  spontaneously."*  In  my  own 
practice  I  have  entirely  discontinued  the  use  of  sutures, 
but  in  cases  of  complete  staphyloma  I  am  in  the  habit 
of  seizing  the  staphyloma  with  a  pair  of  toothed  for- 
ceps, and  simply  incising  the  anterior  hemisphere  of 
the  eyeball,  the  contents  of  the  globe  are  allowed  to 
escape ;  and  then,  without  attempting  to  close  the 
wound  in  the  sclerotic  with  sutures,  aj^ply  cold  water 
dressing  for  a  few  days,  with  a  light  compress  over  the 
closed  eyelids.  I  find  this  proceeding  causes  less  irri- 
tation, is  less  painful,  and  produces  an  equally  good 
stump  for  an  artificial  eye  as  the  above  described  pro- 
ceeding of  abscission.  I  have  never  seen  haemorrhage, 
which  could  not  easily  be  controlled  by  pressure,  follow 
an  operation  of  this  kind,  and  there  is  far  less  chance 
of  suppuration  of  the  globe  of  the  eye  than  when  su- 
tures arc  passed  through  the  sclerotic. 

With  regard  to  the  circumstances  which  render  the 
operation  of  partial  abscission  preferable  to  total  ex- 
cision of  the  eyeball,  iia  cases  of  complete  staphyloma 
of  the  cornea,  1  cannot  do  better  than  quote  from  Mr. 
Lawson's  work.  He  says,  "  My  own  feeling  is,  that  to 
the  wealthy,  where  personal  appearance  is  a  source  of 
serious  moment,  the  operation  of  abscission  is  most 
valuable,  as  the  patient  can  keep  a  watch  over  the 
stump,  and  seek  medical  aid  the  moment  any  un- 
pleasant symptoms  arise ;  so  that  if  at  any  time  it 
should  give  trouble  or  become  dangerous  to  the  other 
eye,  it  can  be  hnmediately  removed.  To  the  poor, 
however,  where  safety  stands  so  much  before  symmetry' 


*  Ophthahnic  Hospital  Jteports,  vol.  iv.  p.  8. 
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and  where  neglect  of  early  symptoms  is  the  rule  rather 
than  the  exception,  it  is  better  to  remove  the  staphy- 
lomatous  eye  entirely,  rather  than  to  abscise  the  front 
of  it."* 

Fistula  of  the  Corxea  is  an  occasional  sequence  of  Fistul.b 
ulceration,  the  opening  through  the  cornea  usually  Cobnea. 
taking  an  oblique   direction,   and  being  prevented 
from   healing   by  the   constant  drain   of  aqueous 
through  it. 

No  sooner  does  perforation  of  the  cornea  take  place, 
than  the  iris  and  lens  are  thrust  forward,  and  should 
the  capsule  come  in  contact  with  the  internal  opening  May  cause 
in  the  cornea,  it  is  likely  to  give  rise  to  partial  capsular  capsular 
cataract.    But  even  more  serious  consequences  may  be 
expected  to  follow  if  the  fistula  remains  open;  for  "the 
constant  dribbUng  away  of  the  aqueous  diminishes  the 
intra-ocular  pressure,  and  gives  rise  to  anomalies  in  the 
circulation  through  the  choroid  and  retina,  terminat- and  other 
ing,  probably,  in  extensive  disease  of  the  fundus  of  the  intra-ocu- 
eyc.   Anterior  synechia,  again,  may  form  in  instances  '^"^ 
of  fistula,  from  the  contact  of  tiie  iris  with  the  cornea ; 
and  when  this  has  taken  place,  irritation  of  the  iris  is 
apt  to  be  induced,  and  extending  to  the  choroid  may 
compromise  the  eye,  and  involve  the  sound  one  by 
sympathetic  irritation. 

A  fistula  of  the  cornea  may  arise  from  other  causes  Causes, 
than  ulceration,  as  for  instance  a  penetrating  wound 
which  has  been  prevented  from  entirely  closing  by  the 
drain  of  aqueous  through  it.  But  from  whatever  cause 
produced,  the  fistula  may  at  any  time  lead  to  complica- 
tions such  as  those  I  have  mentioned  above. 

We  can  seldom  overlook  the  existence  of  a  fistula  of  Appear- 
the  cornea ;  its  external  orifice  may  generally  be  clearly  '^"ce. 
seen,  a  minute  drop  of  aqueous  oozing  through  it, 
when  gentle  pressure  is  made  on  the  globe  of  the  eye. 
The  depth  of  the  anterior  chamber  is  much  diminished, 
and  in  many  instances  the  iris  is  thrust  forwards 
against  the  posterior  surface  of  the  cornea-f 

Treatment. — These  fistulous  openings  in  the  cornea  Treatment. 


*  "Injuries  of  the  Eye,  Orbit,  and  Eyelids,"  liy  G.  Lawson, 
p.  98. 

t  "  Traitd  des  Maladies  des  Yeux,"  par  A.  P.  Demours, 
tome  i.  p-  308. 
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are  difficult  to  heal,  on  account  of  the  drain  of  aqueoiis 
through  them  ;  the  lens,  moreover,  beiug  thrust  against 
the  internal  orifice  of  the  cornea,  keeps  up  irritation  in 
the  part,  tending  yet  further  to  interfere  with  the  heal- 
ing of  the  fistula. 

In  cases  of  this  kind,  the  best  plan  of  treatment  is 
to  administer  chloroform,  and  having  se]:iarated  the 
lids  with  a  spring  speculum,  to  pass  a  bluut-iiointed 
needle,  with  a  cutting  edge,  through  the  fistula,  and 
incise  the  whole  thickness  of  the  cornea  from  above 
downwards,  and  from  side  to  side.  The  edges  of  a 
crucial  incision  of  this  kind  will  fall  into  accurate 
apposition  ;  and  if  a  compress  and  bandage  be  care- 
fully aj^plied,  it  is  more  than  probable  they  will  heal 
in  the  course  of  forty-eight  hours,  and  the  fistula  be 
cured. 

I  need  hardly  remark  that  too  gi'eat  care  cannot  be 
taken  to  avoid  wounding  the  lens  or  iris  with  the  point 
of  the  needle.  This  may  generally  lie  managed  on 
account  of  the  oblique  direction  of  the  fistula ;  more- 
over, with  the  patient  well  under  the  influence  of 
chloroform,  and  laid  on  his  back,  the  lens  falls  away 
from  the  cornea,,  and  thus  materially  lessens  the  diffi- 
culty. 

M.  Weaker  considers  that  in  these  cases  of  fistula 
the  edges  of  the  inner  orifice,  formed  b}'^  the  posterior 
elastic  lamina  and  its  epithelium,  are  often  everted, 
and  lining  the  passage,  jirevent  union ;  and  he  there- 
fore recommends  the  introduction  through  the  fistula 
of  a  pair  of  very  fine  forceps  with  smooth  points,  bv 
which  the  walls  of  the  fistulous  track  are  to  be  seized, 
the  lining  of  it  bruisetl,  and  the  proper  corneal  tissue 
denuded.  Atroj^ine  is  then  to  be  applied,  and  a  com- 
press and  bandage  worn.*  In  this  proceeding  care 
must  be  taken  not  to  injure  the  capsule  of  the  lens. 

Before  resorting  to  this  treatment,  we  may  be  in- 
clined to  try  what  a  simple  compress  and  bandacre. 
applied  over  the  eye,  will  do,  a  solution  of  atropine°at 
the  same  time  being  dropped  into  it  twice  a  day,  in 
order,  if  possible,  to  dilute  the  pupil.  In  addition  to 
this  somewhat  expectant  plan  of  treatment,  the  exter- 
nal orifice  of  the  fistula  may  be  touched  with  a  finelv- 


*  Ophthalmic  Hosj/ital  Jieports,  vol.  v.  p.  395. 
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pointed  pencil  of  dilute  caustic  every  two  or  three 

i^^irlMT"^?  '^^^^^^  ^^^'^^  be  ex-  c^aJst 

pended  on  this  kind  ot  treatment ;  it  seldom  succeeds  peneii. 
and  it  13  probably  better,  in  most  instances,  to  divide 
the  hstula  as  soon  as  possible  by  a  crucial  incision, 
such  as  1  have  above  described. 

Iridectomy  has  been  recommended  in  these  cases 
but  i  can  hardly  think  it  necessary,  unless  the  fistula 
be  complicated  with  trciumatic  cataract,  in  which  case 
the  principles  of  treatment  will  be  discussed  under  the 
head  of  injuries  of  the  lens. 

Opacities  of  the  CoRXEA.-Opacities  of  the  cornea  0P*riTii.9 
vary  greatly  m  extent  and  density,  as  well  as  in  their  °^  Coutfvx. 
permanency,  according  to  the  circumstances  which 
have  given  rise  to  them.    The  opaque  condition  may  varieties 
amount  only  to  a  milky  cloudiness,  extendino-  over  the 
whole  cornea,  or  confined  to  certain  portions  of  it  • 
and  which  again  may  be  limited  to  the  superficial 
layers,  or  occupy  the  substance  of  the  proper  corneal 
tissue.    In  other  cases,  as  where  it  has  resulted  from 
the  process  of  repair,  following  considerable  loss  of 
substance  m  the  cornea,  the  opacity  is  much  denser 
and  has  more  or  less  the  character  of  an  adventitious 
formation  or  cicatrix.    The  denser  varieties  of  opacity  r 
are  usually  described  as  leucoma;  hazy,  semi-opaque  .uk™ 
forms  are  called  neb  aire.  uebulce. 

The  more  superficial  opacities  are  due  to  a  fatty 
molecular  cloudiness  of    the  epithelial  cells,   and  Kinds  mri 
generally  arise  from  superficial  keratitis,  ulceration,  degrees  of 
or  mechanical  irritation  of  the  cornea.    The  deeper 
varieties,  which  occupy  the  substance  of  the  proper 
corneal  tissue,  result  from  the  prolifei-ation  of  the 
corneal  cells,  occurring  in  the  progress  of  keratitis 
which  has  not  been  confined  to  the  epithelial  layers. 
The  loss  of  transparency  which  remains,  when  ali 
active  disorder  has  ceased,  appears  to  be  due,  partly  to 
the  presence  of  groups  of  shrunken  nuclei,  partly  to 
a  molecular  fatty  degeneration  of  the  intercellular 
material :  such  are  the  flaky  opacities  of  interstitial 
or  syphilitic  keratitis.    Lastly,  where  tliere  has  been 
considerable  destruction  of  corneal  tissue  from  ulcera- 
tion or  other  injury,  and  the  gap  has  been  filled  by 
new  formation,  although  transparent  corneal  fibres 
are  reproduced  under  favourable  circumstances,  yet 
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the  process  is  incomplete  and  confined  to  the  deeper 
parts,  while  those  towards  the  surface  acqiTire  more  or 
less  the  character  of  an  opaqne  fibrous  or  cicatricial 

^^^In^the  epithelial  and  interstitial  opacities,  which  de- 
pend on  the  presence  of  degenerate  cellular  and  ii^er- 
cellular  products,  these  may  in  time  be  cast  ott  or 
ubsorbed,  and  their  place  supplied  by  a  higher  forma- 
tion :  hence  these  opacities  often  clear  away  more  or 
less  completely,  and  we  shall  have  the  better  reason  to 
expect  such  a  result  the  more  recent  the  afPection ,  and 
the  younger  and  more  vigorous  the  patient.  On  the 
other  hand,  whenever  there  has  been  considerable  loss 
of  corneal  substance,  which  has  been  replaced  by 
cicatricial  tissue,  restoration  of  transparency  is  impos- 
sible. Such  new  formations,  how^ever,  are  often  sur- 
rounded by  a  margin  of  cloudy  opacity,  which  may 
clear  away  spontaneously.  . ,     ,  • 

Fro>;noBh.  Prorinosis.— The  chief  points  for  consideration,  m 
forming  a  prognosis  in  instances  of  opacity  of  the 
cornea,'  are  the  situation  and  extent  of  the  structural 
changes  that  have  taken  place.  For  the  reasons 
already  stated,  a  dense  leucoma  can  never  be  removed, 
and  if  it  be  situated  in  the  axis  of  vision,  our  mam 
hope  will  rest  in  forming  an  artificial  pupil  should 
any  part  of  the  cornea  remain  transparent.  If  the 
leucoma  on  the  other  hand  is  eccentric,  and  the  pupil 
is  in  its  normal  position,  the  opacity  will  be  of  com- 
paratively little  consequence.  It  generally  happens, 
however,  that  the  border  of  a  leucoma  shades  off  into 
a  nebulous  area,  and  if  this  extends  in  front  of  the 
pupil,  it  may  be  almost  as  detrimental  to  the  perfec- 
tion of  vision  while  it  lasts,  as  a  more  dense  opacity 
would  be. 

In  the  case  of  nebulae,  where  the  cause  whrich  gave 
rise  to  them  is  no  longer  in  operation,  nutrition 
vigorous,  and  the  patient  young,  we  may  confidently 
look  for  a  spontaneous  disappearance  or  great  diminu- 
tion in  the  opacity  ;  but  this  must  always  be  a  work  of 
time.  Some  varieties  of  nebuljE,  more  especially  those 
which  are  the  result  of  syphilitic  keratitis,  are  apt  to 
shift  from  one  part  of  the  cornea  to  another,  and  a 
change  of  position,  with  regard  to  the  axis  of  vision, 
may  greatly  modify  their  effect  on  the  sight.    If  situ- 
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ated  m  the  deeper  layers  of  the  laminated  tissue,  or 
m  the  posterior  layer  of  the  cornea,  nebulai  may  be  Nebul» 
easily  overlooked,  unless  the  part  is  carefully  examined  easily 
by  the  lateral  method  of  illuraination.    We  cannot,  overlooked, 
therefore,  be  too  careful  in  exploring  these  parts,  when 
dimness  of  vision  is  complained  of;  for  opacities,  yet  srreativ 
though  so  famt  that  they  are  with  difficulty  de-  hindlr  ^ 
tected,  may  be  enough  to  scatter  the  transmitted  light, 
and  so  ofier  very  serious  embarrassment  to  distinct 
vision,  and  be  a  constant  source  of  annoyance  to  the 
patient. 

Slight  opacities  of  the  cornea,  if  of  long  duration,  May  cause 
may  induce  myopia.  The  haziness  of  the  transparent  myopia, 
media,  by  diminishing  the  clearness  of  the  visual  image, 
causes  the  patient  constantly  to  exert  his  accommo- 
dative power  in  vain  efforts  to  attain  distinct  vision, 
and  this  ultimately  leads  to  hypertrophy  of  the  con- 
tractile tissue  which  determines  the  curvature  of  the 
lens ;  its  anterior  surface  thus  remains  abnormally 
convex,  and  the  result  is  a  permanent  myopia,  although 
the^ opacity  of  the  cornea  may  subsequently  clear  away. 

Strabismus,  again,  is  occasionally  a  result  of  central  or  strabis- 
opacities  of  the  cornea,  the  strain  of  accommodation, 
and  associated  increased  action  of  the  internal  rectus 
muscle,  inducing  strabismus  of  the  weaker  eye.  This 
tendency  is  augmented  by  the  necessity  that  exists  of 
excluding  from  binocular  vision  the  eye  which  is 
clouded,  in  order  to  maintain  the  most  distinct  im- 
pressions when  fixing  an  object.    Should  the  opacity 
continue  for  any  length  of  time,  the  sensibility  of  the 
retina  may  be  destroyed,  and  the  eye  rendered  useless 
for  optical  purposes.    But  myopia  and  strabismus  are 
rare  complications  of  corneal  opacity;  the  patient 
usually  complains  simply  of  dimness  or  loss  of  vision, 
depending  on,  and  proportional  to,  the  position  and 
density  of  the  opacity  of  the  cornea. 

The  Causes  which  give  rise  to  opacities  of  the  cornea  Catms. 
are  numerous.  Glaucoma,  for  instance,  may  render  it  Glaucoma, 
hazy,  the  changes  which  occur  in  the  choroid  affecting 
the  long  ciliary  nei-ves,  and  hence  impairing  the  inner- 
vation and  nutrition  of  the  cornea.    In  certain  forms 
of  iritis,  the  posterior  layers  of  the  cornea  are  often  iriti 
involved,  and  this  may  give  rise  to  opacities  in  that 
situation.    Keratitis  punctata,  and  the  various  forms  Keratitis, 
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of  inflammation  and  ulceration  of  the  cornea,  are  fre- 
quent causes  of  leucoma  or  nebulas.  •  ^ 
Chemical  asjents  again,  by  destroying  the  vitality  oi 
tlie  tissue,  may  induce  opacity  of  the  cornea.  Acetate 
of  lead,  applied  as  a  lotion  to  the  eyes,  by  chemical 
decomposition  witb  the  lachrymal  secretion,  may  be 
converted  into  carbonate  and  become  deposited  on  the 
cornea  in  the  form  of  a  permanent  opacity,  especially 
if  its  surface  happens  to  be  ulcerated  or  uneven  at 
the  time  tbe  lotion  is  used.    In  like  manner,  nitrate 
of  silver  may,  in  the  course  of  time,  stain  it  almost 
perfectly  black.    I  have  at  present  an  old  lady  under 
treatment  who  was  ordered,  many  years  ago,  nitrate 
of  silver  drops  for  her  left  eye;  she  went  on  using 
the  lotion  for  a  long  time,  until,  in  fact,  she  had  stained 
the  cornea  and  conjunctiva  of  so  dense  a  black,  as 
entirely  to  conceal  the  iris  and  pupil.  The  eye  has  been 
in  this  state  for  twenty  years,  without  the  slightest 
sign  of  improvement — a  tolerably  good  proof  that  the 
laminated  tissue  of  the  cornea  does  not  undergo  dis- 
integration and  removal  so  rapidly  as  some  persons 
have  supposed.    Opacities  of  the  cornea,  again,  may 
be  induced  by  the  deposit  of  calcareous  matter  on  its 
surface. 

Wounds  and  injuries,  which  cause  loss  of  substance, 
must,  in  healing,  give  rise  to  leucoma,  while  slight 
mechanical  violence  may  be  followed  by  only  temporary 
opacity.  But  of  all  these  causes  of  loss  of  transparency, 
ulceration,  and  mechanical  irritation  from  disease  of 
the  palpebral  conjunctiva,  are  by  far  the  most  frequent 
and  influential. 

Treatment. — In  cases  of  leucoma,  as  I  have  already 
remarked,  it  is  impossible,  by  any  remedial  agenc'es, 
to  remove  the  opacity.  We  may  often  do  much  towards 
restoring  the  patient's  sight  by  means  of  an  artificial 
pupil,  but  so  far  as  the  cornea  is  concerned,  it  is  useless 
to  attempt  improvement.  If  the  leucoma  is  of  recent 
formation,  it  is  very  possible  that  the  hazy  rim  of 
cornea  which  usually  surrounds  it  will  gradually  dis- 
appear, and  thus  the  extent  of  opacity  diminish. 

In  cases  of  nebulae,  time  and  nature  will  often  effect 
a  cure,  especially  among  young  people ;  but  we  may 
sometimes  hasten  the  process  by  local  applications. 
I  usually  prescribe,  in  the  absence  of  irritation,  a 
lotion  containing  one  grain  of  iodine,  and  two  of 
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iodide  of  ijotassium,  in  an  ounce  of  water,  a  few  droits  iodine 
to  be  applied  to  the  eye  every  morning.    Should  tliis  drops, 
lotion  cause  any  irritation,  it  must  be  discontinued  at 
once. 

If  the  opacity  is  superficial,  tbe  cornea  should  be 
dusted  over  with  calomel  every  other  morning.    The  Calomel, 
dilute  red  oxide  of  mercury  ointment,  weak  astringent  ung.  hyd. 
lotions,  and  in  fact  a  multitude  of  so-called  specifies,  ox.  rub. 
have  been  employed  from  time  to  time  to  cure  these 
opacities  of  the  cornea.     If  there  is  any  irritation 
about  the  eye,  the  extract  of  belladonna  may  be  Bella- 
smeared  over  the  Hds,  and  a  light  pad  and  bandage  donna. 
-  applied,  so  as  to  keep  it  at  rest. 

Opacities  of  the  cornea  arising  from  stains,  such  as  Pot.  cyan, 
that  caused  by  nitrate  of  silver,  can  hardly  be  removed;  for  silver 
a  weak  solution  of  cyanide  of  potassium  has  been  re-  ^ 
commended  and  may  be  tried  for  want  of  any  more 
efficient  plan  of  treatment.     The  opacities  produced 
by  deposits  of  carbonate  of  lead  are  more  manageable. 
The  patient  must  be  placed  under  the  influence  of 
chloroform,  and  a  stop  speculum  having  been  applied, 
so  as  to  separate  the  lids,  the  eye  is  to  be  fixed  with  a 
pair  of  forceps,  and  the  surgeon  may  then  scrape  ofi"  the  i^ead  de- 
deposit  of  carbonate  of  lead  from  the  laminated  tissue  scraped  ofl 
of  the  cornea ;  this  can  be  managed  either  with  an 
instrument  that  has  been  invented  for  the  purpose, 
resembling  a  miniature  golf-club,  or  a  broad  needle  will 
answer  the  purpose  equally  well.    A  few  drops  of  oil 
should  be  dropped  into  the  eye  after  the  deposit  has 
been  removed,  and  the  lids  kept  closed  with  a  pad 
and  bandage  for  a  few  days. 

Leucoma,  caused  by  chemical  agents  such  as  lime, 
or  by  mechanical  injuries,  which  have  destroyed  a 
portion  of  the  cornea,  difi"ers  in  no  respect  from  that 
caused  by  ulceration. 

Traumatic  cases  are  frequently  complicated  with 
lesions  of  the  lens,  and  their  management  will  be  more 
fully  described  under  the  head  of  cataract.  In  some  Prismatic 
very  exceptional  instances  of  central  opacity  of  the  s'*^^^^- 
cornea,  it  may  be  possible  to  give  the  incident  rays  of 
light  an  eccentric  direction  by  means  of  prismatic 
glasses,  and  thus  improve  the  patient's  binocular  vision. 
Under  the  heading  of  "  artificial  pupil,"  the  reader 
will  find  rules  relating  to  the  formation  of  an  artificial 
pupil  in  cases  of  opacity  of  the  cornea. 
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Before  leaving  this  subject,  I  would  refer  to  a  form 
of  opacity  of  the  cornea  described  by  Mr.  Bowman.* 

It  consists  of  a  deposit  of  earthy  matter  on  the  surface 
of  the  cornea,  which  appears  "very  finely  mottled 
with  dark  dots,  some  of  which  are  only  to  be  seen  with 
a  lens ;  its  margins  are  shaded  oS  rather  abruptly, 
and  the  cornea  beyond  them  is  perfectly  clear.  The 
opacity  has  the  appearance  of  occupying  a  superficial 
position  and  of  being  very  slightly  raised,  but  the 
surface  reflects  the  light  as  bi-illiantly  as  other  parts 
to  be  re-  of  the  cornea."  These  opacities  come  on  gradually, 
moved.  and  are  caused  by  a  deposit  of  the  salts  of  lime  beneath 
the  epithelium  of  the  anterior  layer  of  the  cornea ; 
they  may  be  detached  in  the  way  alread}'-  described  in 
the  case  of  carbonate  of  lead,  and  I  have  successfully 
removed  the  whole  of  the  opaque  mass  in  several  in- 
stances. Dejiosits  of  this  kind  are  very  apt,  however, 
^^form  re-form,  and  often  cause  the  patient  incessant  irri- 

tation and  trouble  ;  so  much  so,  that  in  an  instance 
recently  in  the  hospital,  I  found  it  ultimately  advisable 
to  perform  abscission,  removing  the  entire  cornea,  on 
account  of  the  protracted  irritation  produced. 
L*,^.!o?"'^  Wecker  not  long  since  proposed  to  tattoo  opaque 

cornea.  j.    •     -i  i    .1        ^         ^  ^ 

spots  m  the  cornea ;  and  there  can  be  no  question  as 
to  the  fact  of  this  proceeding  not  only  improving  the 
apjicarauce  of  the  afi"ected  eye,  but  also  diminishing 
the  diffusion  of  light  thrown  on  the  retina  in  instances 
of  opacity  of  the  cornea.  The  operation  of  tattooing 
the  cornea  is  performed  as  follows : — The  lids  having 
been  separated  with  a  s]?eculum  and  the  globe  of  the 
eye  fixed,  a  number  of  small  oblique  punctures  are 
made  into  the  cornea  with  a  shai-p-pointed  hollow 
spud,  or  needle,  which  has  been  dipped  in  fiuid  Indian 
ink.  The  speculum  should  be  left  in  the  eye  till  the 
ink  has  dried  in  the  cornea.  The  operation  may  have 
to  be  repeated  several  times  until  the  requisite  amount 
of  the  white  spot  in  the  cornea  has  been  dyed  black. 


Conical  Cornea  consists  in  a  thinning  and  bulging 
outwards  of  the  whole  or  a  part  of  the  cornea,  withoiit 
loss  of  transparency.     It  sometimes  appears  as  an 


*  "       "'■'^^  '^^^^^  Concerned  ia  the  Operations  on  the 


CONICAL  COKNEA. 


279 


abrupt  cone,  rising  from  tlie  centre  of  the  cornea,  or  a  trans- 
the  protuberance  may  be  eccentric ;  but  as  a  general  p'^^^J^'^ 
rule,  tlie  whole  of  the 
cornea  is  involved,  its 
centre  forming  the  most 
prominent  pai-t  of  the 
cone  (Fig.  26).  It  neces- 
sarily follows,  under 
these  circumstances, 
that  the  refraction  of 
the  rays  of  light  on 
entering  the  eye  is 
greatly  increased,  and 
they  are  brought  to  a 
focus  anterior  to  the  retina ;  the  patient  is  therefore  Causes 
myopic.  As  a  general  rule,  the  disease  appears  between  myopia, 
the  ages  of  fifteen  and  twenty-five,  but  it  may  com- 
mence earlier,  or  as  la^  as  fifty  years.  It  does  not 
occur  as  a  sequence  of  inflammation,  but  more  com- 
monly manifests  itself  in  weak  and  sickly  subjects, 
and  generally  progresses  with  equal  rapidity  in  both 
eyes,  though  it  may  advance  more  rapidly  in  one  than 
the  other.* 

In  conical  cornea,  although  the  protuberance  is  often  Cornea 
considerable,  the  cornea  never  gives  way;  it  seems  "^y^*"  ^^"^^ 
probable  that  as  the  laminated  tissue  becomes  thiuner 
it  allows  of  a  freer  transudation  of  aqueous  fluid 
through  its  substance  than  in  health,  and  the  intra- 
ocular pressure  being  thus  relieved,  there  is  not  the 
same  tendency  that  there  otherwise  would  be,  for  the 
attenuated  tissue  to  rupture,  and  give  exit  to  the  con- 
tents of  the  eyeball.   There  can  be  no  doubt  of  the  fact, 
that  as  the  first  step  in  this  change,  the  laminated  Due  to  pr'- 
tissue  of  the  cornea  yields  to  the  intra-ocular  pressure,  ™'',7J'"''" 
apparently  from  an  inherent  weakness  in  its  fibrous  tissue, 
structui-e ;  but  that  when  the  consequent  attenuation 
has  reached  a  certain  limit,  the  balance  is  restored  by 
exosmosis,  and  further  distension  prevented.  These 
alterations  in  the  resisting  powers  of  the  fibrous  layers 
of  the  cornea  advance  most  rapidly  in  its  central  por- 
tion, and  degenerative  changes  occasionally  occur  in 
this  situation,  which  render  it  more  or  less  opaque ; 
but  with  this  exception,  notwithstanding  the  very  re- 


bulgmg. 


Fig.  2<'>. 


*  OjJht/ialinic  Hospital  Reports,  vol.  ii.  p.  157,  1859. 
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markable  alteration  of  form  whicli  the  cornea  nnder- 
goes,  it  remains  transparent. 

The  rapidity  witL  which  the  disease  progresses  is 
A'ariahle ;  sometimes  it  makes  rapid  strides,  and  in 
other  instances  takes  years  to  advance.  These  varia- 
tions, however,  will  much  depend  on  the  state  of  the 
patieiifs  general  health ;  any  canse  which  impairs  the 
nntntion  of  the  part,  or  which  induces  coDg-estion  of 
the  choroid,  and  increased  intra-ocnlar  pressure,  will 
tend  to  augment  the  protrasion.  Excluding  such  dis- 
turbing causes,  tlie  disease  will  generally  advance  to  a 
certain  point,  and  then  remain  stationary  for  years,  or 
it  may  be  for  life. 

Symittoms.— Resides  the  alteration  in  the  appearance 
of  the  eye,  conical  cornea  gives  rise  to  impairment  of 
vision,  the  degree  of  which  depends  very  much  upon 
the  extent  to  which  its  curvature  has  been  altered.  In 
the  early  stages  of  the  disease,  the  patient  probably 
complains  of  slight,  but  gradually  increasing,  myopia, 
consequent  on  the  increased  refraction  by  the  dioptric 
media.  Tliis  defect  may  be  corrected  for  a  time  by  the 
use  of  concave  glasses ;  but  as  the  disease  advances, 
not  only  is  the  refraction  so  much  augmented  that  con- 
cave glasses  cease  to  rectify  the  evil,  but  even  before 
the  disease  has  advanced  to  this  stage,  the  altered 
curvature  of  the  cornea,  which  is  seldom  equal  in  all 
its  planes,  gives  rise  to  tistigmatism.  This  again,  if 
stationary,  may  be  overcome  by  the  use  of  cylindrical 
glasses.  Should  the  degenerative  changes  continue  to 
progress,  opacity  of  the  central  portion  of  the  cornea 
gradually  supervenes,  and  the  eye  is  destroyed. 

It  IS  seldom  possible,  by  light  directly  thrown  on  the 
part,  to  appreciate  the  slight  increase  in  the  convexity 
of  the  cornea  that  marks  the  early  stages  of  the  disease  • 
it  IS  necessary  to  employ  the  lateral  method  of  exami- 
nation ;  the  bulging  forwards  of  the  central  portion  of 
the  cornea  will  then  become  distinctly  visible  in  most 
instances.  Should  any  doubt  on  the  subiect  still 
exist,  the  ophthalmoscope  without  the  convex  lens  in 
front  of  It  may  be  used,  the  light  from  the  instrument 
being  thrown  at  different  angles  on  the  cornea;  the 
sid3of  the  cone  opposite  the  light  will  then  ai  iDear 
darkened,  or  cast  into  the  shade.  This  test  is  a  very 
delicate  one,  and  may  be  relied  on  when  simple  in- 
sj)ection  fails  to  satisfy  us. 
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Treatment. —  Our  first  and  obvious  duty  will  be  to  TreatmenU 
supply  the  patient,  if  practicable,  with  concave  or 
cylindrical  glasses,  at  an  early  stage  of  the  disease,  and 
thus  prevent,  as  far  as  possible,  all  straining  of  the  Glasses 
eyes,  which  tends  to  produce  intra-ocular  congestion 
and  increased  tension  of  the  globe.  In  selecting  glasses, 
the  rules  ordinarily  applicable  to  cases  of  myopia  and 
astigmatism  hold  good. 

In  the  second  place,  we  must  do  all  in  our  power  to  Attend  to 
improve  or  maintain  the  patient's  general  health.    In-  ^^^j^^^' 
dividuals  affected  with  conical  cornea,  as  a  general  rule,  " 
are  wanting  in  natural  vigour,  and  often  require  tonics. 
Lastly,  we  may  lessen  the  secretion  of  aqueous,  in  bad 
and  advancing  cases,  by  iridectomy,  the  upper  section  iridectomy, 
of  the  ii-is  being  removed ;  nor  should  this  operation 
be  long  delayed  if  its  full  advantages  are  to  be  gained, 
because  it  is  by  lessening  the  amount  of  aqueous,  and 
thereby  diminishing  the  force  which  distends  the  cor- 
nea, that  iridectomy  proves  serviceable.     I  do  not 
assert  that  iridectomy  will  stop  the  progress  of  the 
affection,  but  in  its  early  stages  it  affords  us  the  best 
chance  we  have  of  checking  it,  esj^ecially  in  instances 
where  the  disease  is  making  rapid  progress. 

Yon  Graefe  recommends  the  following  proceeding  in  V.  Graefe's 
cases  of  advancing  conical  cornea.   One  of  his  narrow-  Operation, 
bladed  cataract  knives  is  to  be  thrnst  into  the  middle 
layer  of  the  cornea,  at  the  of  the  cone,  and  then 

passed  out  again,  so  that  a  small  superficial  flap  may 
be  made.  The  anterior  chamber  is  not  to  be  punc- 
tured, but  only  the  exterior  layers  of  the  cornea  raised 
and  turned  back,  the  flap  thus  formed  being  cut  off  at 
its  base  with  a  pair  of  scissors.  If  the  cornea  should  by 
chance  be  punctured,  the  operation  must  be  put  off  for 
a  few  days  until  the  wound  has  healed.  The  day  after 
the  operation,  the  surface  fi-om  which  the  flap  of  cornea 
has  been  removed  is  to  be  touched  with  a  pencil  of 
dilute  nitrate  of  silver  (nitrate  of  silver  one  part, 
nitrate  of  potash  two  parts),  at  first  very  lightly  ;  this 
proceeding  must  be  repeated  every  other  day  until  an 
ulcer  surroxmded  by  a  halo  of  infiltration  is  produced. 
The  anterior  chamber  is  then  to  be  cautiously  opened 
through  the  base  of  the  ulcer  with  a  blunt  probe.  The 
perforation  is  repeated  daily  for  three  or  four  days, 
and  then  the  eye  is  bound  up,  and  the  ulcer  allowed  to 
heal.    The  result  is  the  flattening  of  the  excessive 
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cui*vature,  and  the  formation  of  a  leucoma  at  the  part 
of  the  cornea  most  affected.  It  may  be  necessary  to 
displace  the  pupil  subsequently  by  means  of  iridec- 
tomy.* With  reference  to  operations  of  this  kind,  it 
is  almost  unnecessary  to  remark  that  they  should  only 
be  i^ractised  in  extreme  cases  of  conical  cornea. 

Spueeical  Pellucid  Protrusion  op  the  Cornea,  or 
Dropsy  of  the  Aqueous  chamber,  as  it  was  formerly 
called,  is  a  very  insidious  disease,  usually  following  an 
attack  of  acute  granular  conjunctivitis,  or  keratitis ; 
the  toughness  of  the  fibrous  structure  of  the  cornea, 
and  therefore  its  power  of  resisting  the  intra-ocular 
pressure,  having  been  diminished  by  disease,  it  slowly 
yields  to  the  distending  force,  so  as  ultimately  to  bulge 
forward  to  a  greater  or  less  extent.  The  pathological 
condition  we  are  now  considering  differs  essentially 
from  conical  cornea  in  being  preceded  by  some  acute 
affection  of,  or  injury  to,  the  parts  ;  sometimes  it  arises 
from  deep-seated  disease  which  has  produced  aug- 
mented intra-ocular  pressure,  and  at  the  same  time 
defective  innervation  of  the  cornea  by  i]ivolving  the 
ciliary  nerves.  In  some  rare  instances  it  appears  to 
be  a  congenital  afi'ection  :  I  know  of  a  family  at  pre- 
sent, in  which  it  exists  to  a  most  distressing  extent, 
both  sons  and  daughters  being  equally  affected. 

In  most  cases  of  pellucid  protrusion  of  the  cornea, 
the  sclerotic  is  also  involved,  the  whole  front  of  the 
globe  bulging  forwards  ;  the  breadth  as  well  as  the 
convexity  of  the  sweUing  is  thus  augmented  to  such  an 
extent,  that  it  is  often  impossible  for  the  lids  to  close 
oyer  it.  Ultimately  the  cornea  may  become  0])aque,  and 
will  probably  be  destroyed  by  progressive  ulceration 

In  the  early  stages  of  this  disease  the  fanctions  of 
the  ins  are  often  impaired  ;  it  responds  but  slowly  to 
the  stimulus  of  light,  and  synechia  subsequently  forms 
between  it  and  the  lens.  The  patient  seldom  suiters 
fi-om  pam  during  the  progress  of  this  afi'ection  ;  but  as 
the  cornea  becomes  more  prominent,  he  complains  of 
increasing  myopia,  and  experiences  a  sensation  of  dis- 
tension in  the  orbit,  particularly  when  he  attempts  to 


*  "The  Practitioner,"  vol.  ii  p  IVfl  Mv  t?  -r  n,.t 
"Coaical  Cornea,"  Lancet,  February  Gtb,  im.  ^' 
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rotate  the  eye  from  one  side  to  the  other,  the  enlarged 
globe  turning  witli  difiRiculty  in  its  socket ;  and  in  ad- 
dition we  shall  have  glaucomatous  changes  going  on  in 
the  eye. 

Treatment. — Cases  of  spherical  protrusion  of  the  Treatment. 
cornea  are  almost  hopeless  ones.    In  the  early  stages  Most  un- 
of  the  disease,  we  may  endeavour  to  stay  its  progress  satisfac- 
by  tonics  and  similar  means,  hoping  to  improve  the  *°'^* 
nutritive  powers  of  the  patient,  and  thus  stop  the  local 
degeneration  of  the  cornea  and  parts  around  it. 

Iridectomy  would  be  indicated  in  a  rapidly  advancing  iridectomy 
case ;  but  I  fear  it  would  be  attended  with  little,  if  o^'  P^^a- 
any,  permanent  advantage.    Rei^eated  paracentesis  of  '^^^ 
the  cornea  has  been  recommended,  so  as  to  keep  the 
anterior  chamber  comparatively  empty,  and  thus  di- 
minish the  intra-ocular  pressure. 

If  we  perform  either  paracentesis  of  the  cornea,  or 
iridectomy,  in  instances  of  this  kind,  it  is  advisable  to 
draw  off  the  aqueous  slowly,  so  as  to  allow  of  a  gradual  Draw  off 
diminution  of  the  intra-ocular  pi-essure ;  otherwise,  l^^i^^ 
the  bloodvessels  of  the  choroid,  being  most  probably 
diseased,  may  suddenly  give  way,  and  destructive 
haemorrhage  occur,  necessitating  the  excision  of  the 
globe.  By  drawing  off  the  aqueous  very  slowly,  we 
diminish  this  risk,  the  intra-ocular  circulation  adapting 
itself  by  degrees  to  the  gradually  diminishing  tension 
of  the  eyeball. 

Should  the  disease  have  advanced  so  far  as  to  in-  Abscission, 
terfere  with  the  action  of  the  lids,  the  sight  of  the  eye 
being  destroyed,  it  will  be  better  to  excise  the  ante- 
rior half  of  the  globe.  This  will  be  the  more  desirable 
if  the  other  eye  is  not  affected,  which  we  may  thus 
hope  to  save  from  sympathetic  irritation. 


WOUNDS  AND  INJURIES  OP  THE  COHNEA. 

Injuries  of  the  Cornea,  as  Mr.  Cooper*  remarks,  i^jc 
present  themselves  of  every  size,  from  the  minute  jj^^.' 
puncture  of  the  sui-geon's  needle,  which  does  not  even 
cause  the  escape  of  the  aqueous  humour,  to  cuts  and 
lacerations  the  most  extensive  ;  but  there  is  no  punc- 
ture or  scratch,  however  slight,  which  is  devoid  of  risk ; 


*  W.  "White  Cooper  on  "Wounds  and  Injuries  of  the  Eye," 
p.  98. 
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and  no  wound,  within  certain  limits,  from  wliich  the 
eye  may  not  recover  under  favourable  circumstances. 
The  earlier  the  age  the  greater  are  the  restorative 
powers,  and  if  the  patient  is  healthy,  the  less  disposed 
is  the  eye  to  take  on  inflammation  ;  even  in  advanced 
age,  the  recovery  from  operations  is  often  surprising. 

Abrasion  of  the  Coknea  is  by  no  means  an  un- 
common accident  ;  any  foreign  body,  striking  the  sur- 
face of  the  cornea,  may  scratch  off  a  portion  of  its 
epithelium.  These  corneal  abrasions  are  often  followed 
by  acute  pain  in  the  eye,  and  sometimes,  ia  neglected 
cases,  by  destructive  inflammation.  The  patient  usually 
comes  to  us  with  the  eye  firmly  closed,  suffering  from 
considerable  pain,  lachrymation,  and  photophobia,  and 
complaining  of  a  sensation  as  if  a  foreign  body  were 
lodged  in  the  eye. 

The  moment  the  lids  are  opened  a  gush  of  tears 
takes  place  from  the  eye,  and  the  palpebral  and  orbital 
portions  of  the  conjunctiva  will  be  found  more  or  less 
congested.  If  the  cornea  be  examined  by  oblique 
light,  we  may  notice  that  the  abraded  portion  has  a 
glistening  appearance,  and  is  surrounded  by  a  slight 
ridge,  occasioned  by  the  free  margin  of  epithelial  cells 
bordering  the  injured  part.  The  outline  of  the  ex- 
coriation is  generally  very  irregular,  and  its  size  will 
of  course  vary  according  to  the  extent  and  nature  of 
the  injury. 

A  simple  abrasion  of  the  cornea,  if  it  occurs  in  a 
healthy  person,  and  is  properly  treated,  generally  heals 
m  the  course  of  three  or  four  days  ;  the  epithelium  is 
re-formed,  and  the  parts  assume  their  normal  condi- 
tion. But  if  the  patient  be  out  of  health  at  the  time 
of  the  injury,  or  if  the  case  be  carelessly  treated, 
simple  abrasion  may  induce  troublesome  keratitis  even 
leading  to  ulceration  or  abscess  of  the  cornea. 

Treatment  — In  a  case  of  abrasion  of  the  surface  of 
the  cornea,  it  is  well  to  open  the  lids  carefully  and  drop 
some  olive  oil  into  the  eye,  then  smear  the  extract  of 
belladonna  over  the  lids,  and  lastly  apply  a  pad  of 
cotton-wool  and  a  bandage,  so  as  to  keep  the  parts  at 
rest  for  twenty-four  hours.  If  after  this  the  patient 
continues  to  suffer  from  pain,  it  will  be  advisable  to 
drop  a  solution  of  atropine  into  the  eye,  and  order 
poppy-head  fomentations  to  be  employed  frequently 
the  pad  and  bandage  being  applied  in  the  interim  ' 
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After  an  accident  of  this  kind,  if  the  irritation  has 
run  on  to  inflammation  or  ulceration,  we  shall  have  to 
treat  the  case  upon  pi-ecisely  the  same  principles  as 
those  I  have  already  laid  down,  when  discussing  the 
subjects  of  keratitis  and  ulceration  of  the  cornea.  In 
abrasion  of  the  cornea  no  ii'ritaut  lotion  should  on  any 
account  be  used ;  rest  is  the  chief  means  we  must 
employ,  and  if  this  be  attained,  in  most  cases  the 
epithelial  cells  will  very  soon  be  reproduced,  and  the 
fanctions  of  the  eye  restored. 

Contusions  of  the  Cokxea  resulting  from  direct  contu- 
injury  are  uncommon,  on  account  of  the  rapidity  with  signs 
which  the  lids  close  and  prevent  the  impact  of  a 
foreign  body  upon  the  eye.  Nevertheless,  cases  of  con- 
tusion of  the  cornea  do  occur,  and  in  old  and  sickly 
people  are  at  times  followed  by  rapidly-advancing  de-  be 
structive  changes  in  the  part,  independently  of  com-  followed 
plications,  such  as  detachment  of  the  retina  or  choroid,  *"P' 
which  are  likely  to  take  place  under  the  same  circum- 
stances.  After  contusion,  the  cornea  may  rapidly  assume 
a  hazy  appearance,  the  patient  suffering  great  pain  in 
the  eye,  and  the  conjunctiva  becomes  deeply  congested  ; 
in  unfavoiirable  cases,  these  changes  may  run  on  into 
.suppurative  keratitis,  in  spite  of  our  best  efforts  to 
pi-event  it ;  and  if  necrosis  of  the  cornea  commences 
under  these  circumstances,  it  will  almost  certainly 
terminate  in  the  entire  destruction  of  the  eye. 

The  cornea  itself  is  seldom  ruptured  from  a  blow, 
although  the  sclerotic  near  the  margin  of  the  cornea 
may  be  torn  open  by  direct  violence.* 

Penetrating  Wounds  of  the  Cornea,  provided  they  pbnk- 
are  not  complicated  with  prolapse  of  the  iris,  will,  if 
their  edges  fall  into  accurate  apposition,  usually  heal  o^^'^^- 
very  rapidly.  On  the  other  hand,  wounds  with  jagged  "edges''^ 
edges,  or  those  accompanied  with  loss  of  substance,  lit. 
heal  with  difficulty  ;  and  as  a  general  rule,  an  opaque 
cicatrix  remains  to  mark  their  position  on  the  cornea, 
and  materially  interferes  with  the  patient's  sight  if  it 
be  situated  in  the  axis  of  vision. 

The  complication  Avhich  principally  interferes  with  Prolapse  of 
the  healing  of  wounds  of  the  cornea  is  a  prolapse  of  ^ggj^*-'^ 
the  iris,  preventing  the  apposition  of  the  edges  of  the  _ 


*  W.  White  Cooper  on  "Wounds  aud  J  n  juries  of  the  Eye," 
p.  192. 
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wound,  and  of  frequently  involving  the  iris  to  a  greater 
or  less  extent  in  pathological  change.  Unfortunately, 
in  extensive  wounds  of  the  cornea,  it  is  often  impos- 
sible to  thrust  back  and  retain  the  iris  in  the  anterior 
chamber ;  if  it  be  thus  replaced,  the  aqueous,  accximu- 
lating,  is  apt  to  burst  ojien  the  edges  of  the  wound, 
and  as  the  fluid  escapes,  the  elastic  vitreous  pushes  the 
lens  and  iris  forwards  against  the  cornea,  and  a  further 
jjrolapse  occurs. 

Treatment. — Theoretically  we  might  suppose,  that  to 
dilate  the  pupil  with  atroj^ine,  or  to  contract  it  with 
the  Calabar  bean,  so  as  to  drag  the  iris  away  from  the 
wound  in  the  cornea,  would  be  a  rational  and  effective 
plan  of  treatment.  Unfortunately,  the  iris  will  not 
dilate  under  the  influence  of  mydriatics,  however 
powerful  they  may  be,  if  the  anterior  chamber  is 
empty,  and  the  iris  compressed  between  the  cornea 
and  the  lens.  Atropine,  therefore,  although  it  should 
always  be  employed,  is  not  often  of  much  use  in 
extensive  wounds  of  the  cornea ;  in  small  ones  it  may 
be  useful,  as  it  is  possible  that  the  pupil  may  then  be 
made  to  dilate,  and  the  edges  of  the  wound  in  the 
cornea  falling  into  apposition,  the  aqueous  is  retained, 
and  the  full  efi"ects  of  the  drug  may  then  be  induced 
so  as  to  draw  and  keep  the  iris  away  from  the  rent  in 
the  cornea. 

Let  us  suppose  that  a  portion  of  the  iris  protrudes 
between  the  edges  of  a  large  wound  of  the  cornea  :  if 
the  case  is  a  recent  one,  it  is  advisable  to  excise  the 
j)rotruding  iris  with  a  pair  of  scissors,  and  then,  with 
a  spatula,  gently  to  disengage  any  of  its  fibrous 
structure  that  may  remain  entangled  in  the  edges  of 
the  wound,  so  as  to  enable  the  latter  to  falf  into 
accurate  apposition.  Atropine  must  then  be  instilled 
into  the  eye,  and  a  compress  and  bandage  carefully 
adjusted  over  the  closed  lids;  in  this  way  we  may 
hope  to  prevent  any  further  prolapse.  In  old-stand- 
ing cases  it  is  iiseless  attempting  this  plan  of  treat- 
ment, as  the  iris  will  have  become  so  completely 
united  to  the  cicatricial  tissue  of  the  wound,  as  to 
render  its  disengagement  an  impossibility. 

In  instances,  however,  of  wounds  of  the  cornea  not 
complicated  with  prolapse  of  the  iris,  a  solution  of 
atropine  should  be  dropped  into  the  eve,  three  or  four 
times  a  day ;  it  tends  to  soothe  the  irritation,  and  to- 
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gether  with  a  carefully  applied  pad  and  bandage,  keeps 
the  eye  at  perfect  rest— a  matter  of  the  greatest  im- 
portance in  cases  of  this  kind.  Should  there  he  pain 
or  irritation,  the  eye  may  be  well  fomented  with  a 
decoction  of  pop^-yy -heads ;  and  one  or  two  full  doses 
of  opium  administered.  If,  in  spite  of  this,  the  pain 
in  the  eye  continues,  a  few  leeches  applied  to  the 
temple  will  often  give  relief. 

In  all  cases,  rest,  both  of  body  and  mind,  is  very  Rest  in  aU 
necessary  for  the  injured  eye ;  and  in  simple  wounds  cases, 
of  the  cornea,  when  combined  with  a  little  patience, 
may  be  all  that  is  required.  Among  sensitive  subjects 
we  may  add  to  this  treatment  a  few  drops  of  Hq.  opii  sed. 
and  infusion  of  bark,  to  be  taken  three  or  four  times 
a  day. 

In  severe  wounds  of  the  cornea,  whether  they  be  Deeper 
contused  or  incised,  we  should  always  be  prepared  to  compliea- 
lind  that  detachment  of  the  retina,  or  some  such  serious 
complication,  has  occurred  in  the  deeper  structures  of 
the  eye. 

If  the  wound  in  the  coniea  is  a  small  and  recent  one,  in  small 
and  a  nodule  only  of  iris  protrudes  through  it,  we  may  i-ecent 
be  able  to  return  it  into  the  anterior  chamber.*  Under  re'turn^'he 
these  circumstances  it  will  be  well  to  puncture  the  pro-  iris."'^  ^ 
lapsed  iris  with  a  broad  needle ;  we  thereby  relieve  any 
slight  congestion  of  its  protruding  vessels,  and  allow 
the  aqueous  to  escape  from  behind  it — both  important 
points  to  be  attained  ;  atropine  must  then  be  applied 
to  the  eye,  and  a  pad  and  bandage  carefully  adjusted. 
"We  may  hope  that  by  these  means  the  wound  in  the 
cornea  will  heal,  and  the  iris  be  retained  in  its  normal 
position. 

For  the  reasons  already  stated,  we  cannot  expect 
any  success  from  this  proceeding  in  large  wounds  of 
the  cornea,  where  a  considerable  extent  of  the  iris  is 
prolapsed;  and  even  if  we  excise  the  prolapsed  iris ,  Iridectomy 
as  above  directed,  there  is  always  a  risk  that  the  Preferable 
wound  in  healing  will  retain  a  portion  of  the  iris  in  the  ° 
cicatricial  tissue,  which  may  be  the  means  of  setting 
up  sympathetic  irritation  in  the  sound  eye — a  disaster 
against  which  the  surgeon  can  hardly  be  too  much  on 
his  guard.    The  method  of  treatment  which  is  most 


*  W.  White  Cooper  on  "Injuries  of  the  Eye,"  ij.  107, 
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generally  applicable  in  these  cases,  is  to  perform  an 
iridectomy,  removing  all  the  protruded  portion  of  the 
iris,  and  thus  preventing  the  chance  of  a  further  pro- 
lapse, or  the  ill  consequences  arising  from  the  iris  be- 
coming involved  in  the  cicatrix.  But  in  performing  an 
iridectomy  under  these  circumstances,  we  must  bear 
in  mind  the  fact,  that  there  is  no  anterior  chamber,  the 
lens  being  thrust  against  the  posterior  surface  of  the 
cornea ;  to  make  an  iridectomy,  therefore,  the  patient 
must  be  placed  under  chloroform  so  as  to  relax  the 
muscles,  no  stop  speculum  can  be  used,  and  the  section 
in  the  cornea  must  be  performed  with  a  very  narrow- 
bladed  knife,  which  can  be  made  to  transfix  the  margin 
of  the  cornea  only,  thus  keeping  clear  of  the  lens. 

Foreign  Bodies  in  the  Cornea. — It  frequently  hap- 
pens that  particles  of  dust,  bits  of  coal,  straw,  and  such 
like  substances  find  their  way  into  the  eye,  and  becom- 
ing fixed  in  the  epithelial  layers  of  the  cornea,  excite 
considerable  irritation  and  pain,  intolerance  of  light, 
and  profuse  lachrymation.  There  is  generally  but  little 
difficulty  in  detecting  the  presence  of  a  foreign  body  on 
the  cornea,  especially  if  the  part  be  examined  by  the 
lateral  method  of  illumination ;  and  the  sooner  an 
offending  particle  is  removed  from  this  sitiiation  the 
better,  for  the  patient  by  constantly  rubbing  at  the 
lid,  is  apt  to  drive  the  offending  particle  deeper  into  the 
cornea,  and  it  may  then  give  rise  to  severe  inflamma- 
tion of  the  eye. 

When  consulted  in  cases  of  this  kind,  the  surgeon 
should  seat  his  patient  in  front  of  a  good  light,  and 
standing  behind  him,  with  the  aid  of  an  assistant,  he 
should  keep  the  eyelids  wide  open,  the  patient  being  at 
the  same  time  directed  to  look  steadily  forwards  ;  with 
a  small  spud  or  cataract  needle  he  may  then  pick  the 
offending  particle  off  the  cornea.  If  it  happens  to  have 
been  a  little  bit  of  iron,  or  coal,  or  in  fact  any  substance 
likely  to  stain  the  cornea,  although  the  pai-ticle  is 
detached,  the  discoloration  may  remain,  and  we  should 
not  attempt  its  removal ;  it  will  wear  away  in  the 
course  of  a  few  days,  as  new  epithelial  cells  are  formed. 

It  often  happens,  in  cases  of  this  kind,  that  before 
we  see  the  patient,  the  foreign  substance  has  been 
lodged  in  the  eye  for  some  days,  and  has  set  up  so 
much  irritation  that  it  is  utterly  impossible  for  the 
patient  to  hold  his  eye  steady  for  an  instant,  in  order 
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that  the  surgeon  may  remove  it.  Under  these  circum- 
stances, it  IS  well  to  allow  tlie  patient  to  inhale  a  little 
chloroform  or  tether,  and  the  operation  may  then  be 
completed  without  any  difficulty.    If  there  should  be 
any  objection  to  chloroform,   better  apply  a  stop 
speculum  to  the  eye,  and  having  fixed  the  eyeball  with 
a  pair  of  forceps,  we  can  command  the  eye  and  quickly 
effect  our  object.     After  the  removal  of  the  foreio-a 
particle  from  the  cornea,  a  few  drops   of  castor-  Apply  oil 
oil  may   be   dropped  into  the   eye,  and  the   lids  pad  and  ' 
kept  closed  lor  twenty-four  hours  with  a  pad  and  '^''"'^"ge. 
bandage. 

Cases  of  Imjmction.—The  foreign  body  may,  however,  if  deep, 
strike  the  cornea  with  sufficient  force  to  be  driven  ™ay  escape 
deeply  into  the  laminated  tissue,  and  it  then  gives  rise  S^n"^^"''''' 
to  the  most  severe  irritation,  and  it  may  be,  inflam- 
mation of  the  eye.    The  hyper-action  thus  induced 
may  become  localized  around  the  offending  particle, 
and  suppuration  taking  place,  it  is  gradually  loosened 
from  its  position  by  the  disintegration  of  the  sur- 
rounding tissue,  and  so  cast  out  of  the  eye.    An  ulcer 
thus  formed  usually  heals  up  tolerably  quickly,  a  small 
nebulous  spot  alone  remaining  to  indicate  the  position 
the  foreign  body  occupied. 

In  other  cases  no  such  localization  of  the  inflam-  or  cause  an 
mation  occui-s  around  the   offending  particle,   but  abscess, 
spreading  from  the  seat  of  injury,  it  gradually  in- 
volves the  whole  cornea,  and  ultimately  the  deeper 
tissues  of  the  eye,  terminating  in  general  inflammation 
of  the  globe. 

When  called  to  attend  a  case  where  a  foreign  body  Remove  at 
has_ become  impacted  in  the  cornea,  our  first  duty  is  once  with 
obviously  to  remove  it  as  soon  as  possible.    If  the  eye 
is  painful  and  irritable,  it  will  be  advisable  to  ad- 
minister chloroform;   and   the  point  of  a  cataract 
needle,  or  spatula,  being  inserted  beneath  the  foreign 
body,  it  is  to  be  lifted  from  its  bed.    It  is  surprising  o'-ten 
how  firmly  particles  of  iron  or  dust  may  become  ^^f^'y  ^^e<l- 
wedged  into  the  laminated  tissue,  and  without  the  aid 
of  chloroform,  it  often  requires  the  greatest  patience 
on  the  part  of  both  surgeon  and  patient  to  dislodge 
them.    After  removal,  the  eyelids  must  be  kept  closed 
for  a  day  or  two  with  a  pad  and  bandage. 

If  the  foreign  body  has  given  rise  to  abscess  or  sup- 
puration of  the  cornea,  the  case  must  be  treated  upon 
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the  principles  already  laid  down  with  reference  to  these 
affections  (p.  254). 

It  does  not  often  happen  that  foreij3fn  bodies  become 
encysted  in  the  cornea,  but  occasionally  we  meet  with 
instances  of  the  kind.  Thus,  a  grain  of  gunpowder,  or 
some  such  substance,  becomes  imbedded  in  the  cornea, 
and  probably  gives  rise  to  some  slight  irritation  in  the 
first  instance  ;  this  gradually  subsides,  and  the  particle 
remains  encysted,  causing  no  further  inconvenience. 
Under  these  circumstances  it  would  hardly  be  Avise  to 
attempt  its  removal ;  but  these  are  exceptional  cases, 
and  by  no  means  invalidate  the  general  rule,  that  a 
foreign  body  should  be  extracted  from  the  cornea  as 
soon  as  possible. 

Cases  of  Ferf oration. — We  sometimes  meet  with  in- 
stances in  which  a  chip  of  steel,  or  other  hard  substance, 
has  been  driven  against  the  cornea  with  sufficient  force 
to  perforate  it,  its  inner  extremity  wounding,  perhaps, 
the  iris  and  lens.  It  is  upon  a  consideration  of  the 
size  and  position  of  the  particle,  and  the  complications 
to  which  it  may  give  rise,  that  our  prognosis  and  treat- 
ment must  be  based.  If  the  foreign  body  is  a  large 
one,  it  follows  as  a  general  rule,  that  it  will  excite 
much,  more  irritation  and  inflammation  in  the  eye  than 
a  smaller  one  would  do.  So  again  with  regard  to  its 
position — if  in  the  axis  of  \asion  it  will  almost  certainly 
injure  the  cornea,  to  such  an  extent  as  to  interfere  with, 
the  subsequent  perfection  of  vision. 

So  far  the  features  of  such  a  case  are  sufficiently 
obvious;  but  it  requires  a  certain  amount  of  expe- 
rience, and  a  careful  study  of  the  parts,  to  determine  if 
a  foreign  body,  which  has  perforated  the  cornea  towards 
its  circumference,  has  wounded  the  iris  or  lens.  In 
most  cases  where  the  cornea  is  thus  transfixed,  the 
aqueous  escapes,  and  the  iris  and  lens  are  thrust 
against  the  inner  extremity  of  the  foreign  body,  and 
thus  placed  in  imminent  peril. 
_  The  intense  pain,  intolerance  of  light,  and  lachryma- 
tion  to  whicb  these  more  serious  injuries  of  the  cornea 
give  rise,  render  it  necessary  to  administer  chloroform 
before  making  our  examination,  in  order  that  we  may 
be  enabled  to  inspect  the  parts  thoroughly,  as  well  as 
to  assist  US  in  removing  the  foreign  body.  The  lids 
having  been  separated  we  must  examine  the  seat  of 
the  injury  by  transmitted  light ;  the  position  and  re- 


FOREIGN  BODIES.  291 

lations  of  the  foreign  body  are  thus  to  be  carefully 
studied.  If  the  ins  is  in  its  normal  position,  beino- 
well  away  from  the  cornea,  it  indicates  the  fact  that 
the  aqueous  humour  still  fills  the  anterior  chamber, 
and  that  the  inner  extremity  of  the  foreign  body,' 
unless  it  be  of  some  considerable  length,  may  not  have 
wounded  the  iris  or  lens.  Under  these  circumstances 
the  case  will  be  a  comparatively  simple  one,  provided 
no  deep-seated  inflammation  of  the  eye  has  been  ex- 
cited. On  the  other  hand,  we  may  discover  or  suspect, 
from  the  escape  of  aqueous  or  the  depth  of  the  pene- 
tration, that  the  iris  or  lens  has  been  wounded.  If  the 
ins  has  suffered,  the  case  may  be  compUcated  by  iritis  ; 
and  if  the  capsule  of  the  lens  has  been  injured,  a 
traumatic  cataract  will  add  still  further  to  the  difficulties 
we  shall  have  to  contend  with. 

Supposing,  however,  that  both  the  iris  and  lens  have 
escaped  injury  ;  having  the  patient  still  under  the  in-  „  • 
fluence  of  chloroform,  we  may  generally  lay  hold  of  reS  ' 
the  foreign  body  with  a  pair  of  forceps,  and  remove  it  for- 
from  the  eye  without  difficulty.  ceps. 

But  if  from  the  action  of  the  eyelids,  or  the  patient's 
endeavours  to  rub  the  substance  out  of  the  eye,  he  has 
driven  its  outer  extremity  inwards,  and  flush  with  the 
cornea,  or  it  may  be  deeply  into  its  laminated  tissue, 
it  will  then  be  impossible  to  take  hold  of  it  with  a  pair 
of  forceps,  and  any  forcible  attempts  to  do  so  would 
probably  drive  it  completely  into  the  anterior  chamber. 
It  is  advisable,  under  these  circumstances,  to  enlarge 
the  wound  in  the  cornea,  and  then  seize  hold  of  the 
foreign  body  and  remove  it ;  it  has  been  recommended 
in  cases  of  this  description  to  pass  a  broad  needle  if  deep 
through  the  margin  of  the  cornea,  the  flat  blade  of  empioy'a 
the  instrument  being  inserted  beneath  the  inner  ex- 
tremity  of  the  foreign  body ;  the  latter  may  thus  be 
pushed  outwards,  till  its  projecting  end  can  be  taken 
hold  of  with  a  pair  of  forceps,  and  extracted  from  the 
eye. 

A  solution  of  atropine  should  subsequently  be  Atropine, 
drojiped  into  the  eye,  three  or  four  times  a  day,  so  as, 
if  possible,  to  keep  the  iris  away  from  the  wound  in 
the  cornea,  and  a  pad  and  bandage  should  be  carefully  and 
applied.    If  the  eye  is  much  inflamed,  cold  compresses  bandage, 
may  with  advantage  be  used,  and  opium  must  be  ad- 
ministered internally,  so  as  to  allay  the  irritation  in  the 
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part.  Leeches  will  be  necessary  if  the  inflammation 
runs  high. 

If  on  examining  the  eye  we  find  the  foreign  body 
has  wounded  the  iris  or  lens,  but  can  still  be  withdrawn 
from  the  cornea,  we  shall,  of  course,  lose  no  time  in 
removing  it ;  but  if  it  has  fairly  passed  through  the 
cornea,  and  fallen  down  into  the  lower  part  of  the 
If  in  anterior  anterior  chamber,  or  is  seen  sticking  in  the  iris  or  lens, 
use  other      "^^^  longer  hope  to  seize  it  with  the  forcejjs  ; 

means.  having  once  jDassed  through  the  cornea  the  elastic 
lamina  closes  over  it,  and  defeats  all  our  attempts  to 
get  at  it  in  this  way,  and  a  different  method  must  be 
employed.  The  management  of  these  cases  will  be 
found  described  under  the  head  of  wounds  of  the  iris 
and  lens,  the  corneal  injury  being  a  matter  of  very 
secondary  imjDortance. 


_  Senile  Degenekation  of  the  Cornea. — This  condi- 
Arcus  tion  of  the  cornea  is  characterized  by  the  presence  of 
Senilis.  arcus  senilis  or  white  margin,  which  Mr.  Canton 

describes  as  follows  : — "The  arcus  senihs,  if  closely 
Appearance  examined,  will  be  found  to  be  composed  of  two  jjarts, 
the  outer  having  a  greyish  white,  or  dusky  tint,  the 
inner  one  being  milky  in  colour.  These  are  separated 
from  each  other  by  a  clear,  unaffected  line  of  cornea, 
and  through  this  the  iris  can  be  distinctly  seen."*  . 
This  alteration  in  the  margin  of  the  cornea  usually 
Progress.  Commences  in  its  upper  section,  and  in  both  eyes  at  the 
same  time  ;  subsequently  the  lower  portion  is  similarly 
affected,  so  that  the  eye  then  presents  two  white 
crescents,  an  upper  and  a  lower  one ;  they  gradually 
advance,  and  ultimately  coalesce,  and  the  cornea  is  then 
surrounded  by  a  whitish  band  as  above  described.  This 
band  usually  extends  only  a  short  distance  from  the 
margin  of  the  cornea,  but  in  some  instances  it  en- 
croaches on  the  more  central  parts,  and  may  involve  a 
very  considerable  portion  of  the  cornea,  but  such  cases 
are  rare. 

This  formation  is  not  to  be  confounded  with  the  grey 
line  which  corresponds  to  the  border  of  the  sclerotic, 


♦  E.  Canton  on  "  The  Arcus  Seuilis,  or  Fatty  Degeneration  of 
the  Cornea,"  p.  6. 
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where  il  is  bevelled  off  to  overlap  the  cornea :  the  true 

arcus  senilis  presents  precisely  the  appearances  de- 

scribed  hj  Mr.  Canton  and  depends  npon  fatty  de-  Suy*dege- 

generation  of  the  cornea,  neration, 

its  transparent  structure  Fig.  27. 

being    converted    into  a 

semi-opaque  band,  of  the  ^^^^^ 

extent   and   configuration  ..a^^^^^^^^ 

depicted  in  Fig.  27.  .^1^^^^^^^^     fmm  age 

As  a  general  rule,  the  JlP^^Hn^^^^^ 
arcus  does  not  appear  be-  ^H^^Il^^Bf.^^^^^H)'^ 
fore  a  man  has   reached  ^^^^^^^^^^^^ 

fifty,  but  it  may  come  on 
in  younger  people  ;  when 
it  does  so,  it  may  be  taken 

as  an  indication  of  a  constitutional  tendency  to  fatty 
degeneration  of  the  tissues.  There  can  be  no  doubt  or  heredi- 
that  the  arcus  senilis  is  hereditary ;  that  is,  the  gouty 
or  other  diathesis  upon  which  it  depends  passes  from 
parent  to  child,  and  with  it  the  tendency  to  early  fatty 
degeneration  of  the  cornea,  the  muscular  tissue  of  the 
heart,  and  other  organs  of  the  body. 

I  am  not  aware  of  a  single  instance  in  which  this  Does  not 
disease  has  advanced  so  far  towards  the  centre  of  the  '^^^TyTs^ou, 
cornea  as  to  interfere  with  the  perfection  of  vision.  I 
cannot  say  that  in  operating  for  cataract,  the  presence 

or  opera- 

of  an  arcus  senilis  influences  me  in  the  selection  of  one  tions. 
or  other  of  the  various  modes  of  removing  the  lens ;  I 
have  frequently  performed  the  flap  extraction  with  the 
most  favourable  results,  although  an  extensive  arcus 
senilis  has  been  present. 

Instances  have  been  recorded  of  an  arcus  senilis 
disappearing  under  a  course  of  ti-eatment  calculated  to 
increase  the  vigour  of  mind  and  body,  among  those 
whose  constitutions  have  been  impaired  from  over- 
work, ill-health,  and  other  depressing  influences. 

Leprous  Affections  op  the  Cornea. — Among  the 
natives  of  India,  and  in  fact  among  all  classes  affected 
with  leprosy,  it  often  happens  that  both  corneas  become 
nebulous,  the  opacity  commencing  at  the  extreme 
margin  of  the  cornea  and  extending  year  by  year  to- 
wards the  axis  of  vision  :  vessels  may  from  an  early  • 
stage  of  the  disease  be  seen  protruding  from  the  sub- 
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conjunctival  zone  into  the  cornea,  and  from  time  to  time 
these  vessels  become  much  congested,  the  hyperaemia 
lasts  for  a  month  or  two  and  then  subsides  ;  but  after 
each  attack  of  this  kind  the  opacity  of  the  cornea 
increases  both  in  extent  and  density,  and  so  the  patient's 
sight  is  slowly  but  surely  lost  for  all  practical  pur- 
poses.* Changes  in  the  transparency  of  the  cornea 
such  as  I  have  above  described,  are  due  to  the  growth  of 
leprous  elements  in  the  tissue  of  the  cornea,  and  conse- 
quently we  can  only  hope  to  influence  the  condition  of 
the  eye  by  acting  on  the  primary  cause  of  the  disease. 
I  have  seen  so  many  leprous  patients  improve  lander  a 
long  continued  course  of  tonics,  combined  with  arsenic, 
change  of  climate,  and  a  generous  dietary,  that  I  am 
by  no  means  disposed  to  abandon  cases  of  leprous 
opacity  of  the  cornea  to  their  fate.  We  cannot  cure 
the  disease,  but  I  am  persuaded  we  can  often  stop  its 
progress  for  j'-ears,  if  not  for  life,  and  thus  preserve  the 
eye  among  other  organs  of  the  body  from  destruction. 

Leprous  tubers  of  the  cornea  are  seldom  met  with 
unless  similar  growths  are  seen  springing  from  the  iris. 
They  commence  as  small  pale  elevations  situated  on 
the  margin  of  the  cornea  ;  as  the  little  tuber  grows  it 
becomes  vascular,  and  gradually  extends  itself  over 
the  surface  of  the  cornea.  Both  eyes  are,  as  a  rule, 
attacked,  and  the  tubers  are  placed  symmetrically  on 
corresponding  spots  of  the  cornea.  The  tubers  take 
years  to  grow,  but  nevertheless  they  surely  and 
gradually  increase  in  size  until  they  may  entirely  cover 
the  cornea.  As  far  as  my  experience  goes  treatment 
is  of  little  avail  in  this  form  of  leprosy ;  an  eye  once 
affected  by  tuberous  growths  will,  in  spite  of  all  we 
can  do,  gradually  be  destroyed.  Nor  is  it  of  any 
advantage  to  excise  these  leprous  tubers — they  are 
certain  to  grow  again,  even  if  the  base  of  the  excised 
tuber  is  freely  attacked  with  chloride  of  lime.  Leprous 
tuber  of  the  iris  and  cornea  is,  without  exception,  one 
of  the  least  hopeful  affections  of  the  eye  we  have  to 
deal  with  ;  the  only  consolation  in  cases  of  the  kind  is, 
that  the  progress  of  the  malady  is  a  very  protracted  one! 


*  Some  years  since,  I  sent  a  patient  suffering  from  leprous 
disease  of  the  cornea  to  Mr.  J.  Hutchinson,  and  from  this  patient 
Plate  XXIX.  was  drawn  of  the  series  of  Chromolithognmhs  of 
Diseases  of  the  Skin,  published  by  the  New  Sydenham  Society 
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HYPER/EMIA  AND  INFLAMMATION. 

In  commencing  the  consideration  of  the  diseases  of  the 
iris,  it  may  be  well  briefly  to  recall  the  different  ele- 
ments of  its  healthy  strncture,  which  may  severally 
become  the  subjects  of  pathological  change. 

The  colour  of  the  iris,  dependiug  as  it  does  upon  the  colour  of 
amount  and  tint  of  the  particles  contained  in  its  pig-  healthy  iris, 
mciit  cells,  naturally  varies  in  difierent  individuals. 
As  a  general  rule,  the  irides  are  of  the  same  colour,  but 
we  occasionally  meet  with  instances  of  a  congenital 
difference  in  this  respect,  although  they  may  be  other- 
wise perfectly  healthy.  .  .  , 

Whatever  the  colour  of  the  healthy  ins,  it  has  a  its  texture, 
brilliant,  shining,  fibrous  aspect,  and  any  alterations  lu 
its  textural  character   are  symptomatic  ot  disease, 
although  the  change  may  be  so  slight,  that  it  can  only 
be  appreciated  by  comparing  the  diseased  with  the 

healthy  eye.  .    .       .        ,     .   ^        i.  ^  . 

The  state  of  the  pupil,  again,  is  an  important  element  Fo"-™  and^ 
for  consideration  in  diseases  of  the  ins  and  deeper  ^^^.j^ 
structures.  In  the  healthy  eye  the  surfaces  ot  the  iris 
and  its  pupillary  margin  are  quite  free  in  the  aqueous 
humour  ;  the  pupil  has  a  circular  form  and  a  wide 
range  of  motion,  quickly  responding  to  every  change 
in  the  degree  of  illumination  (see  p.  l8)  ;  but  it  tre- 
quently  happens  that,  from  inflammatory  or  other 
causes,  adhesions  form  among  the  fibres  of  the  ns.  or 
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between  it  and  the  capsule  of  the  lens.  Under  these 
circumstances  the  action  of  its  contractile  elements  is 
mechanically  impeded,  the  mobility  of  the  pupil  im- 
paired, and  its  circular  form  distorted. 

But  defective  action  of  the  pupil  may  arise  from 
faulty  innervation.  Thus,  affections  of  the  retina,  or 
of  tne  choroid  by  involving  the  long  ciliary  nerves,  will 
influence  the  sensibility  of  the  iris.  Alterations,  there- 
fore, in  the  activity  of  the  pupil,  are  not  necessarily 
pathognomonic  of  disease  of  the  fibrous  structures  of 
the  iris,  for  they  may  depend  upon  more  remote  in- 
fluences, into  which  it  would  be  foreign  to  my  purpose 
to  inquire  at  present. 

Hyper.emia  of  the  Ikis  is  the  first  departure  from 
the  healthy  state  which  requires  our  attention,  when 
occupied  with  the  pathology  of  the  iris ;  not  that  it 
often  occurs  as  an  independent  affection,  but  it  is  a 
sufficiently  constant  feature  of  several  maladies  to 
deserve  consideration.  Thus,  hyperemia  is  occa- 
sionally met  with  as  a  result  of  injuries  or  wounds  in- 
volving the  cornea ;  but  it  is  more  often  seen  in  the 
early  stages  of  iritis,  or  congestion  of  the  choroid;  and 
is  not  unfi-equently  described  as  chronic  iritis. 

Symptoms —This  condition  of  hypera^mia,  from 
■whatever  cause  it  arises,  is  always  characterized  by  the 
appearance  of  a  rosy  zone  of  finely  injected  vessels,  at 
the  junction  of  the  cornea  and  sclerotic ;  the  extent 
and  depth  of  coloration  of  this  zone  vary  with  the  pro- 
gress of  the  disease.  It  is  important  to  notice  that  in 
these  cases  the  cornea  remains  perfectly  transparent,  so 
that  there  can  be  no  mistaking  this  sclerotic  or  subcon- 
junctival zone  of  small  parallel  vessels,  in  hyperaimia 
of  the  iris,  for  a  symptom  of  keratitis. 

On  examining  the  hyperjBmic  iris  by  transmitted 
hght,  we  shall  be  able  distinctly  to  trace  the  distended 
vessels  coursing  over  its  surface.  The  fibrous  elements 
of  the  ins  remain,  as  a  rule,  unaltered  in  colour.  In 
some  few  instances,  however,  after  long-continued 
hypera3mia,  changes  take  place  in  the  pigment-cells  of 
the  ins,  similar  to  those  noticed  under  analo^^-ous  cir- 
cumstances in  the  choroid ;  they  become  of  a  darker 
colour  and  slinnk  up.  These  alterations  usually  com- 
mence at  the  margin  of  the  pupil,  in  the  uvea  cover- 
ing the  contractile  fibres  of  the  iris,  which  then  pre- 
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aent  an  uneven  and  spotted  appearance,  small  dark 
excrescences  projecting  from  them  into  the  pupil.  The 
pupil  responds  but  slowly  to  the  stimulus  of  light  or  to  Pupil 
weak  mydriatics ;  but  even  after  long-continued  hy-  si"gg'sb. 
pertemia,  the  contractile  elements  of  the  iris  seldom 
become  disorganized ;  and  no  sooner  does  the  conges- 
tion subside,  than  it  again  actively  performs  its  func- 
tions. 

The  patient  seldom  complains  of  pain  in  the  eye,  but  Vision  dim 
of  more  or  less  dimness  of  vision,  which  is  most  marked  ^gj.®"" 
after  sunset.  This  symptom  of  hyperseraia  of  the  iris 
depends  on  the  impairment  of  its  functions,  caused 
by  the  pressure  of  its  congested  vessels  on  the  con- 
tractile and  nervous  elements  of  the  iris,  the  conse- 
quence of  which  is,  that  the  jjupil  fails  to  dilate  after 
nightfall,  thus  preventing  a  sufficiency  of  light  from 
reaching  the  retina  to  produce  distinct  vision.  During 
the  day  the  patient  sees  tolerably  well,  for  these  cases 
of  hypereemia  differ  from  iritis,  in  that  there  is  no  tur- 
bidity of  the  aqueous. 

Congestion  of  the  iris  is  so  frequently  associated  Passes  into 
with,  or  merges  into  iritis,  that  I  shall  describe  the  i"*'^. 
treatment  to  be  adopted  in  this  form  of  disease  when 
considering  that  of  inflammation  of  the  iris. 

Iritis,  or  Inflammation  of  the  Iris.— I  propose  Ieitis, 
describing  iritis  under  three  heads:  first,  the  simple  or 
plastic  iritis ;  secondly,  the  serous  ;  and  lastly,  the 
parenchymatous  or  suppurative  iritis.*  Inflammation 
of  the  iris  is  accomi^anied  by  certain  symptoms  com-  Symptoms 
mon  to  all  forms  of  the  disease,  and  which  it  will  be  °''™^;'' 
convenient  to  describe  under  distmct  headuigs,  so  as  to 
save  the  necessity  for  recapitulation  when  giving  the 
characteristic  features  of  each  variety. 

Pain  in  the  affected  eye  is  a  constant  symptom  ot 


*  I.  have  adopted  this  uoraenclature,  because  it  seems  to  me, 
on  pathological  grounds,  to  bo  sounder  than  that  employed  by 
some  Eui>;lish  surgeons,  such  as  rheumatic  iritis,  syphihtic,  and 
so  on.  i5ut  beyond  this,  the  nomenclature  is  that  of  M.  H  ocker. 
Von  Graefe,  and  the  leading  Coatiueutal  authorities;  and  it  is 
desirable  to  promote  as  much  unanimity  as  possible  in  the  profes- 
sion on  these  matters.  Lastly,  so  far  from  sacrificiug  principles 
or  views  which  I  deem  to  be  important,  I  feel  that  my  subject 
is  simplified  and  best  explained  by  tha  arraugeraeut  here  em- 
ployed. 
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iritis,  but  varies  considerably  iu  degree  in  different 
cases.  In  many  instances  the  patient  complains  of 
only  slight  uneasiness,  extending  from  the  eye  over  the 
corresponding  side  of  the  forehead,  whereas  in  others 
the  pain  is  excruciating,  and  of  a  throbbing,  lancinating 
character,  involving  not  only  the  affected  eye,  but  the 
side  of  the  head  and  face.  Under  any  circumstances 
the  pain  is  intermittent,  usually  increasing  towai'ds 
evening,  and  gradually  growing  worse  as  the  night 
advances.  In  other  cases,  in  which  the  iris  is  not 
much  swollen,  nor  the  intra-ocular  pressure  greatly 
increased,  the  patient  will  hardly  notice  this  symptom; 
it  is  always,  however,  increased  when  pressure  is  made 
on  the  eyeball. 

Sclerotic  Zone. — A  rosy  zone  of  parallel  congested 
subconjunctival  vessels,  invariably  surrounds  the  junc- 
tion of  the  cornea  and  sclerotic  in  this  disease  ;  hyper- 
aemia  of  the  iris  must  in  fact  exist  in  instances  of  iritis, 
and  consequently  congestion  of  this  subconjunctival 
zone  of  vessels,  since  they  anastomosewith  those  of  the 
iris  and  choroid.  The  amount  of  the  subconjunctival 
congestion  will  of  course  vary  with  the  severity  and 
stage  of  the  inflammation,  and  in  some  cases  may  be 
concealed  to  a  great  extent  by  the  injected  and 
chemosed  conjunctiva.  Ultimately,  as  the  iritis  passes 
off,  and  the  balance  of  the  circulation  is  restored,  the 
zone  of  vessels  gradually  disappears,  and  the  sclerotic 
assumes  its  normal  appearance. 

Dimness  of  sigJit  is  another  symptom  of  iritis ;  it 
depends  in  the  first  instance  upon  turbidity  of  the 
aqueous,  more  than  on  alterations  in  the  iris.  Another 
cause  of  the  haziness  of  vision  consists  in  the  chano-es 
which  take  place  in  the  epithelium  of  the  postenor 
elastic  lamma  of  the  cornea,  and  which  are  best 
detected  by  the  lateral  method  of  examination.  These 
cells  often  present  a  hazy  appearance,  similar  to  that 
ot  the  anterior  layers  of  the  cornea  in  keratitis.  In 
instances  of  this  kind,  flakes  of  degenerated  and 
detached  epithelium  may  by  means  of  transmitted 
light  sometimes  be  seen  floating  about  in  the  aqueous 
In  the  further  progress  of  iritis,  bands  of  adhesion 
lorm  between  the  ins  and  the  capsule  of  the  lens 
giving  rise  to  the  condition  known  as  synecWa  In 
this  way  the  pupil  is  sometimes  closed,  and  the  sicrht 
13  consequently  very  imperfect.     If,  however,  the 
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patient's  vision  is  much  affected  and  the  pupil  is  not 
closed,  we  may  with  reason  suspect  that  the  ciliary- 
body  and  vitreous  have  become  involved ;  in  instances  of 
this  description  there  is  usually  tenderness  on  pressure 
made  over  the  region  of  the  ciUary  body;  and  the 
power  of  accommodation  is  also  affected. 

Changes  in  the  Colour  and  Texture  of  the  Iris  are  °* 
noticeable  in  all  cases  of  iritis ;  a  blue  or  grey  iris  iria. 
becoming  more  or  less  greenish,  a  green  iris  yellowish 
green,  and  a  dark  brown  iris  of  a  reddish  hue.  Its 
bi-illiant  fibrous  aspect  is  also  destroyed,  being  ex- 
changed for  a  confused  and  muddy  appearance.  These 
alterations  are  rendered  more  apparent  by  comparing 
the  diseased  with  the  healthy  eye  (provided  only  one 
eye  is  affected) ;  but  under  any  circumstances,  the 
change  in  the  colour  and  brilliancy  of  the  iris  is  un- 
mistakeable  in  all  instances  of  inflammation,  and  is 
due  partly  to  alteration  in  the  fibrous  structure 
of  the  iris,  and  partly  to  turbidity  of  the  aqueous 

humour.  ,  ,    ti     -i      „  ■, 

Alteration  in  the  MohiUty  and  Form  of  the  Ptiptl.—  Pupil 
The  congested  state  of  the  vessels,  together  with  the  ' 
serous  effusion  that  occurs  in  the  early  stages  of  in- 
flammation of  the  iris,  necessarily  impair  the  functions 
of  the  contractile  elements  of  the  iris,  and  conse- 
quently its  mobility ;  hence  a  defective  response  of  the 
iris  to  the  stimulus  of  light  is  an  early  symptom  of 
iritis.  Subsequently,  as  adhesions  form  between  the 
iris  and  the  lens,  they  not  only  impede  the  action  of 
the  former,  but,  when  under  the  influence  of  atropine, 
the  pupil  assumes  an  irregular  figure,  or,  it  may  be, 
is  unable  to  dilate  at  all,  being  completely  closed  by 
organized  bands  of  neo-plastic  tissue.  From  the  com-  synechia, 
mencement,  therefore,  and  throughout  the  course  of 
an  attack  of  inflammation,  the  iris  responds  but 
slowly  and  imperfectly  to  the  stimulus  of  light  or  to 

^^Intollrance  of  light  and  Lachrymation  are  symptoms  Jfj^l^i^*"*'^ 
so  frequently  met  with  in  iris,  that  they  may  be 
considered  as  being  common  to  all  its  forms.  In 
chronic  or  subacute  cases,  they  may  be  hardly  notice- 
able, whereas  in  the  active  stages  of  the  more  acute 
forms  of  the  disease,  the  patient  complains  bitterly  ot 
the  exacerbation  of  pain  which  he  experiences  the 
instant  he  approaches  the  light,  and  is  perpetually 
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engaged  in  wiping  away  the  teai-s  that  flow  down  over 
his  cheek. 

Congestion  of  the  conjunctiva  is  always  present  to 
some  extent  in  iritis,  and  in  many  instances  its  vessels 
are  so  deeply  injected,' that  it  is  well  nigh  impossible 
to  distinguish  the  sclerotic  zone  surrounding  the 
cornea.  In  these  cases,  if  the  posterior  layers  of  the 
cornea  are  also  affected,  the  condition  of  the  iris, 
which  is  the  real  centre  of  disease,  is  apt  to  be  over- 
looked. Any  doubts  that  may  exist  as  to  the  natui-e 
of  the  affection  may  be  at  once  cleared  up  by  applying 
a  few  drops  of  solution  of  atropine  to  the  eye ;  the 
irregular  way  in  which  the  pupil  dilates  will  then  be 
apparent. 

Increased  Tension  of  the  eyeball  is  present  in  the 
serous  form  of  iritis,  and  is  one  of  the  chief  causes  of 
the  pain  from  which  many  patients  suffer ;  for  no 
sooner  is  the  intra-ocular  pressure  removed  by  punc- 
turing the  cornea,  and  allowing  the  aqueous  to  escape, 
than  the  patient  experiences  instantaneous  relief. 

Constitutional  fi'ympfoms.— Comj)lications  of  this 
kind  are  sometimes  met  with  in  cases  of  iritis,  the 
patient  complaining  of  feverishness,  and  very  rarely  of 
troublesome  vomiting,  the  result  of  sympathetic  irri- 
tation. Many  instances  of  iritis,  however,  run  their 
course  without  the  manifestation  of  any  such  symp- 
toms, and  under  any  circumstances  they  are  of  trivial 
importance  in  comparison  with  the  state  of  the  eye. 

Simple  or  Plastic  Iritis.— (Fig.  2,  Plate  III.)— 
This  form  of  inflammation  is  marked  by  new  forma- 
tions in  the  iris  ;  proliferation  commences  in  the  con- 
nective tissue  cells  of  its  stroma,  and  this  increased 
cell  lormation,  together  with  that  arising  from  ele- 
ments directly  emanating  from  the  blood,  cause  the 
iris  to  swell ;  this  swelling  of  the  iris  is  increased  by 
serous  effusion  into  its  tissue.  The  characteristic 
feature  of  simple  or  plastic  iritis  is,  that  the  neo- 
plastic elements  produced,  both  on  the  surface  and  in 
the  substance  of  the  iris,  tend  to  become  developed  into 
a  kind  of  pseudo-membrane;  bands  of  adhesion  are 
thus  lormed  between  the  iris  and  capsule  of  the  lens 
(synechia),  and  m  the  contractile  tissue  of  the  iris 
itself. 

Plastic  iritis  is  frequently  met  with  among  persons 
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suffering  from  rheumatism,  and  consequently  it  lias 
often  been  described  as  rheumatic  iritis  ;  this  inference, 
however,  is  hardly  correct,  and  is  likely  to  lead  to  errors 
in  practice ;  for  nothing  is  more  common  than  to  meet  NoU™ited 
with  instances  of  this  affection  occurring  among  indi-  ^Jt;,!"^" 
viduals  who  are  perfectly  free  from  rheumatism.    In  subjects, 
the  case  of  lepers,  for  instance,  plastic  iritis  is  of 
common  occurrence,  and  also  as  a  result  of  wounds  or 
injuries  of  the  eye. 

Under  very  favourable  circiimstances,  this  form  of 
disease  may  run  its  course  in  from  ten  to  fifteen  days, 
and  then  gradually  disappear.  Instances  of  this  kind 
are,  however,  exceptional,  unless  the  patient  has  been 
brought  under  treatment  at  an  early  stage  of  the  affec- 
tion. The  majority  of  cases  of  plastic  iritis,  if  left  to  Synechia 
nature,  terminate  in  synechia  :  shght  adhesions  form  a^J^its 
in  the  first  instance  between  the  pupillary  margm  ot  the 
iris  and  the  lens,  which,  however,  are  suificient  to  tie 
the  iris  firmly  down  to  the  capsule  at  one  or  more  points. 
Every  time  that  the  pupil  dilates  or  contracts,  these 
tags  of  adhesion  pull  on  the  iris,  thus  keeping  up  a 
constant  state  of  irritation  and  disturbance  in  the  part, 
which  ultimately  induces  a  fresh  attack  of  inflamma- 
tion :  more  extensive  adhesions  then  form,  until,  after 
repeated  attacks  of  this  kind,  the  iris  becomes  firmly 
bound  down  to  the  lens.  Degenerative  changes  then 
take  place  in  the  fibrous  stnicture  of  the  ins,  which 
ultimately  becomes  atrophied.  Unfortunately,  the  mis-  Atrophy  of 
chief  that  occurs  under  these  circumstances  does  not  "'i'" 
stop  here;  the  communication  between  the  anterior 
and  posterior  chambers  of  the  eye  being  closed,  an 
abnormal  collection  of  fluid  takes  place  behind  the  iris, 
which  exercises,  on  the  deeper  structures  of  the  eye,  an 
injurious  pressure,  too  often  terminating  in  atrophy  of 

the  globe.*  ,  .  , 

Sinnptoms.—Aa  a  general  rule,  the  zone  of  subcon-  Ppricomeai 
iunctival  vessels  surrounding  the  circumference  of  the  injection, 
cornea  is  well  marked  in  cases  of  plastic  intis,  the 
hyper 33 mia  of  the  conjunctiva  not  being  sufficiently 
great  to  completely  hide  it.    It  was  formerly  sup- 
posed that  the  whitish  grey  band  surrounding  the 


*  A.  Von  Graefe,  "  On  Iridectomy  iu  Exclusion  of  the  Tupil," 
1.  257!    (New  Sydenham  Society-.) 
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cornea,  and  situated  internally  to  the  zone  of  stibcon- 
junctival  vessels,  was  a  characteristic  feature  of  the 
so-called  rheumatic  iritis.  This  band,  however,  de- 
pends simply  upon  the  anatomical  relations  of  the 
parts,  the  sclerotic  overlapi^ing  the  bevelled  margin  of 
the  cornea  in  this  situation  :  and  though  well  seen  in 
many  cases  of  iritis,  is  a  symptom  of  no  importance. 

In  the  early  stages  of  plastic  iritis,  the  mobility  of 
the  iris  is  affected,  its  free  margin  appears  to  be  swollen 
and  thickened,  its  fibrous  structure  loses  its  distinct- 
ness, and  its  colour  is  likewise  altered.  The  production 
of  neo-plastic  formations  varies  in  quantity  in  different 
cases:  commencing  in  the  stroma  of  the  iris,  it  may 
add  to  the  uniformly  hazy,  swollen  condition  of  that 
structure,  but  is  otherwise  not  distinguishable  :  in 
other  instances  the  neo-plastic  growths  form  small 
papillary  excrescences  on  the  surface  of  the  iris,  parti- 
cularly at  its  pupillary  margin :  if  numerous,  these 
run  into  one  another,  and  reaching  over  the  pupil 
cover  the  centre  of  the  capsule  with  a  j^seudo-mem- 
brane ;  under  any  circumstances  they  are  very  apt  to 
form  adhesions  between  the  margin  of  the  pupil  and 
the  capsule  of  the  lens.  These  papillary  excrescences 
of  plastic  iritis,  are  often  mere  specks  which  can 
hardly  be  seen  by  the  unaided  eye,  particularly  when 
the  iris,  as  in  the  case  of  the  natives  of  India,  contains 
an  abundance  of  pigment  cells  ;  so  that  we  may  not  be 
able  to  detect  their  presence  in  the  living  subject  by 
simple  inspection,  but  only  by  the  changes  effected  in 
the  appearance  and  activity  of  the  iris,  and  in  this 
respect  the  simple  form  of  plastic  iritis  difiers  from  the 
parenchymatous  variety. 

The  amount  of  pain  from  which  a  patient  affected 
with  this  form  of  iritis  suffers,  is  by  no  means  con- 
stant ;  in  some  cases,  it  is  not  a  prominent  symptom, 
whereas  in  others  it  is  most  excruciating,  extending 
from  the  affected  eye  over  the  temple  and  side  of  the 
face,  and  almost  always  increasing  in  intensity  to- 
wards evening,  and  growing  gradually  worse  as  the 
night  advances. 

Seuous  Iritis.*— In  place  of  the  nenro-plastic  forma- 

*  Foniierly  described  as  "aquo-capsulitis."  One  form  of 
aqiio-capsulitis,  in  which  the  pathological  changes  are  most  ap- 
parent on  the  posterior  surface  of  the  cornea,  has  been  already 
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tions  which  characterize  the  last  described  form  of 
iritis,  in  that  now  nnder  consideration  a  serons  exuda-  Serous 
tion  takes  place  from  the  vessels  of  the  iris,  which,  ac-  fifto"!"" 
cnmulating  in  the  anterior  chamber,  pushes  the  iris  chaml^er. 
backwards;  so  that  in  well-marked  cases  of  serous 
iritis,  the  iris  appears  to  be  further  awav  from  the 
cornea  than  in  health,  the  depth  of  the  anterior  chamber 
being  apparently  increased.    The  functions  of  the  iris 
are  impaired,  and  it  responds  but  slowly  to  the  stimulus  Pupil  slow, 
of  light ;  except  in  some  chronic  cases,  however,  the  ^"^^ 
pupil,  when  it  dilates,  does  so  regularly,  there  being  no 
synechia  in  serous  iritis  to  impede  the  action  of  its 
contractile  fibres.   In  this  respect,  therefore,  there  is  a  No  sy- 
marked  dilFerence  between  serous  and  plastic  iritis.  In  ^^echia. 
the  more  advanced  stages  of  the  disease,  the  accumu- 
lation of  serous  fluid  in  the  chambers  of  the  eye 
causes  such  an  amount  of  increased  inti-a-ocular  pres- 
sure, that  its  effects  begin  to  tell  on  the  choroid  and 
long  ciHary  nerves ;  and  the  innervation  of  the  iris 
being  thus  impaired,  it  not  only  ceases  to  respond  to  inactive  at 
the  stimulus  of  light,  but  the  most  powerful  mydriatics  ^a^t. 
may  be  unable  to  effect  it. 

Symptoms. — Serous  iritis  excites  no  urgent  symptom  Symptoms 
in  its  early  stages  ;  the  zone  of  sclerotic  vessels  may  obscure  in 
be  only  slightly  injected,  and  the  conjunctiva  unaffected;  gf^g^g 
the  disease  is  not  unlikely,  therefore,  to  be  disregarded 
until  it  has  effected  irreparable  changes  in  the  deeper 
structures  of  the  eye,  or  has  merged  into  a  combined 
form  of  serous  and  plastic  iritis  of  a  very  dangerous 
character.    In  the  latter  case,  the  neo-plastic  forma- 
tions binding  the  iris  down  to  the  lens,  effectually  re- 
tain the  serous  effusion  poured  out  into  the  posterior 
chamber,  which  is  certain,  in  its  turn,  to  induce  changes 
in  the  retina  and  choroid. 

Attacks  of  serous  iritis  are  apt  to  recur:  at  first  they  Recurring 
are  but  slight,  and  of  comparatively  short  duration, 
lasting  probably  from  three  weeks  to  a  month,  and 
then  gradually  passing  away ;  and  it  may  be  some 
time  before  another  attack,  generally  of  increased 
severity,  comes  on. 

The  intra-ocular  pressure,  which  is  hardly  augmented 
in  the  early  stages  of  the  disease,  becomes  a  more  pro- 


describetl  under  keratitis  puuctata.  In  that  now  refeiTed  to  the 
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minent  feature  in  each  successive  attack  ;  the  tension 
of  tlie  eyeball,  however,  increases  so  gradually,  that 
the  party  have  time  to  adapt  themselves  to  the  distend- 
ing force,  and  consequently  the  pain,  though  often 
severe,  is  not  of  so  excruciating  a  character  as  that 
noticed  in  instances  of  acute  glaucoma. 

Dimness  of  vision  is  always  an  early  complication 
of  serous  iritis,*  and  dejDends  on  turbidity  of  the 
aqueous,  which  frequently  assumes  an  aj^pearance  as 
though  small  particles  of  finely  j^owdered  chalk  had 
been  suspended  in  it,  and  of  course  prevents  many  of 
the  rays  of  light,  which  would  otherwise  reach  the 
retina,  from  arriving  at  their  destination.  This  state 
of  things  is  augmented  by  a  semi-opaque  condition  of 
the  epithelial  cells,  lining  the  posterior  elastic  lamina 
of  the  cornea ;  we  have,  in  fact,  very  much  the  condi- 
tion of  the  parts  described  in  keratitis  jiunctata,  or 
mottled  cornea,  in  the  last  chapter,  with  the  serious 
addition  of  iritis.  The  diseased  epithelial  cells  drop 
off  from  the  cornea  after  a  time,  and  may  then  be  seen 
as  small  white  part,  'les  floating  about  in  the  turbid 
aqueous.  The  corneal  haze  and  muddy  aqueous,  which 
are  thus  produced,  tend  to  conceal  the  condition  of  the 
iris,  and  render  the  diagnosis  of  this  affection  in  its 
early  stages  somewhat  obscure. 

Parenchymatous  Iritis. — The  characteristic  feature 
of  this  form  of  inflammation  is,  that  the  morbid  action 
going  on  in  the  part  leads  to  the  formation  of  well- 
defined  nodular  masses,  consisting  of  a  finely  granular 
or  striated  matrix,  containing  elementary  capillaries, 
and  nuclei  in  abundance,  and  often  much  pigment  ;t 
they  occupy  the  surface  of  the  iris  at  one  or  more 
jjoints.  These  excrescences  vary  in  size,  in  some  in- 
stances being  as  small  as  a  pin's  head :  whereas  in 
others  they  cover  the  greater  portion  of  the  iris,  and 
bulge  forwards,  so  as  to  touch  the  cornea.  In  the 
early  stages  of  the  disease,  they  are  usually  of  a  red- 
dish-brown colour,  subsequently  they  assume  a  yellow- 
ish tinge,  and  then  look  very  like  collections  of  pus. 
They  may  either  become  absorbed  or  suj^purate :  in 


*  "  Iconographie  Oplitlialmologiqne,"  par  J.  Sichel,  p.  12. 
t  "  Archiv  f .  Ophtb.,"  Ed.  viii.  p.  288. 
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the  former  case  the  iris  may  return  to  its  normal  condi-  may  sup- 
tion,  its  contractile  tissue  being  apparently  uninjured ;  InTin'aj' 
but  we  seldom  meet  with,  a  case  of  this  kind  :  more  neohia. 
often  cicatrices  form  in  the  iris,  and  extensive  synechia 
is  the  result  of  this  form  of  inflammation.    On  the 
other  hand,  should  the  new  formations  of  parenchy- 
matous iritis  suppurate,  the  pus,  gravitating  to  the 
lower  part  of  the  anterior  chamber,  forms  an  hypopion.  Hypopion. 

The  breaking  down  of  the  nodular  masses  is  not, 
however,  the  exclusive  source  of  pus-hke  matter  in 
iritis  :  sometimes  the  products  of  cell  proliferation  on 
the  surface  of  the  iris  have  from  the  first  the  characters 
of  pus.  In  other  cases,  the  posterior  elastic  lamina  of 
the  cornea  contributes  to  its  formation;  and,  indeed, 
hypopion  is  more  often  the  result  of  corneal  than 
iritic  affections. 

Parenchymatous  iritis  may  often  be  traced  to  the  Often  sy. 
effects  of  either  primary  or  inherited  syphilis  ;  syphi-  P^'^^'i*''  ' 
litic  iritis  is,  in  fact,  the  most  familiar  variety  of  the 
parenchymatous  affection.    lu  the  hereditary  form  the 
disease  usually  manifests  itself  before  the  little  patient 
is  more  than  a  few  months  old.* 

In  all  instances  in  which  parenchymatous  iritis 
arises  from  syphilis,  we  may  expect  to  find  the  cellu- 
lar excrescences  jDarticularly  well  defined.  The  nodulea 
observed  on  the  iris  under  these  circumstances  are 
neither  more  nor  less  than  "gummy  tumours,"  similar  "Gummy" 
to  those  met  with  in  other  parts  of  the  body,  as  a 
result  of  syphilis.f  Our  diagnosis  will  of  course  be 
confirmed,  in  instances  of  this  description,  by  the 
history  of  the  case  and  the  existence  of  constitutional 
symptoms,  but  still  the  condition  of  the  iris  alone  will 
lead  us  at  once  to  entertain  susjDicions  as  to  the  origin 
of  the  disease. 

It  does  not  follow,  however,  that  parenchymatous  Other 
iritis  may  not  result  from  other  causes  than  syphilis. 
In  fact,  we  meet  with  cases  of  the  kind  arising  from 
operations  or  injuries  involving  the  iris,  and  from  ill- 
defined  causes.    Moreover,  a  syphilitic  taint  may, 


*  "  Syphilitic  Diseases  of  the  Eye  and  Ear,"  by  J,  Hutchinson, 
p.  18. 

t  The  gnmmy  nature  of  these  nodules,  at  first  conjectured  by 
Virchow,  has  been  confirmed  by  the  observations  of  Colberg. 
Arch,  fiir  Augenheilk.,  t.  viii.  A.  1,  p.  28«. 
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without  doubt,  induce  tte  plastic  or  serous  form  of 
inflammation,  as  well  as  the  parenchymatous.  It  is  a 
matter  of  some  importance,  therefore,  to  be  careful  how 
we  employ  the  term  syphilitic  iritis,  as  it  is  apt  to  give 
rise  to  errors  in  regard  to  the  treatment  of  the  disease. 
The  syphilitic  character  of  an  iritis  can  only  be  deter- 
mined from  the  positive  proof  of  the  existence  of  con- 
stitutional syphilis.* 

The  Symptoms  which  I  have  enumerated  as  common 
to  inflammation  of  the  iris  are  usually  intensified  in  the 
affection  now  nnder  our  consideration.  To  this  rule 
there  are  exceptions.  Thus  we  occasionally  see  paren- 
chymatous iritis,  especially  among  syphiHtic  patients, 
run  a  chronic  or  subacute  course,  without  inducing 
any  very  prominent  symptoms  ;  but  being  attended  by 
nodular  formations,  it  may  end  in  extensive  synechia. 
These,  however,  are  exceptional  instances  of  the  dis- 
ease:  the  symptoms  generally  present  in  parenchy- 
matous iritis  are  more  acute  than  in  any  other  form 
of  inflammation  of  the  iris.  The  vessels  of  the  iris, 
more  particularly  those  covering  the  excrescences  and 
surrounding  their  base,  are  engorged  with  blood,  and 
the  subconjunctival  zone  of  vessels  is  proportion  ably 
congested;  the  conjunctiva  is  often  deeply  injected, 
and  considerable  chemosis  may  exist.  The  aqueous  is 
remarkably  turbid,  and  flaky  fragments  of  the  neo- 
plasms may  often  be  seen  floating  about  in  it. 

In  many  cases,  the  posterior  elastic  lamina  of  the 
cornea  becomes  hazy  ;  its  epithelial  cells,  undergoing 
fatty  degeneration,  become  white  and  oj^aque,  present- 
ing a  spotted  appearance.  The  brilliant  fibrous  aspect 
of  the  iris  is  destroyed,  and  its  colour,  as  seen  through 
the  hazy  cornea  and  muddy  aqueous,  is  strikingly 
altered.  One  or  more  nodular  excrescences  will  be 
observed  on  the  iris ;  they  vary  in  size  and  colour,  as 
before  described.  The  pupil  is  insensible  to  the 
stimulus  of  light,  and  if  dilatable  by  the  aid  of  my- 
driatics, it  assumes  an  irregular  shape  ;  the  functions 
of  the  nerves,  vessels,  and  contractile  fibres  of  the 
iris  being  impaired  by  the  abnormal  action  going  on 
in  it,  or  from  the  presence  of  synechia  which  ties  it 
down  to  the  lens  or  cornea. 


*  Stellwag  von  Carion,  American  edition,  p.  185. 
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The  patient  usually  complains  of  pain  in  the  eye  and 
forehead  from  the  commencement  of  the  disease,  subse- 
quently the  pain  extends  to  the  head  and  side  of  the 
face,  and  is  often  most  excruciating,  generally  lessening  Pain 
during  the  day,  but  increasing  in  intensity  as  the  night  severe, 
advances.  Intolerance  of  light  and  increased  lachry- 
mation  are  also  symptoms  from  which  the  patient 
suffers  very  considerably,  a  gush  of  tears  pouring  out 
of  the  eye  the  instant  the  eyelids  are  opened. 

The  symptoms  above  enumerated  necessarily  differ 
in  different  instances,  and  in  the  several  stages  of  the 
disease;  but  though  cases  of  parenchymatous  iritis 
thus  vary  in  intensity,  they  terminate  but  too  con- 
stantly in  irreparable  damage  to  the  eye.  This  may 
take  place  in  different  ways  :  the  fibro-cellular  excres- 
cences may  degenerate  into  pus,  and  give  rise  to  an  Too  often 
abscess  of  the  iris,  the  result  of  which  is  the  formation  ^'^^^ 
of  a  cicatrix  of  greater  or  less  extent  in  the  connective  adhesions, 
tissue  of  the  part.  In  other  instances  posterior  synechia 
appears,  which  tends  to  keep  up  irritation  and  excite 
fresh  inflammation  in  the  iris,  ultimately  leading  to 
complete  closure  of  the  pupil.  Lastly,  the  outgrowths 
from  the  iris  may  reach  forwards  as  far  as  the  cornea, 
and  adhesions  form  between  the  two,  giving  rise  to 
anterior  synechia. 

Prognosis  in  the  Various  forms  of  Iritis. — We  may  Trogncsis 
now  proceed  to  consider  the  data,  upon  which  a  prog-  iritis, 
nosis  is  to  be  based  in  cases  of  inflammation  of  the  iris 
generally.    And  in  the  first  place,  the  type  of  the  From  type 
disease,  and  the  progress  it  has  already  made,  must  pro- 
be considered;  for  iritis  presents  not  only  different 
stages,  but  the  disease  is  met  with  of  very  different 
degrees  of  severity.    In  slight,  and  recent  cases,  com- 
plete restoration  may  be  predicted ;  in  more  serious 
cases,  the  improvement  can  only  be  partial ;  in  severe 
and  neglected  cases,  it  is  but  too  often  evident  that  we 
can  hold  out  but  slender  hopes  of  recovery. 

It  is,  however,  to  the  presence  and  extent  of  the  Look  to 
synechia  already  formed  that  we  should  principally  synechia, 
direct  our  attention,  in  endeavouring  to  form  a  prog- 
nosis. If  bands  of  adhesion  exist  between  the  iris  and 
lens;  they  too  often  lead  to  repeated  attacks  of  inflam- 
mation of  the  iris,  terminating  in  occlusion  of  the 
pupil    And  even  supposing  the  synechia  does  not  so 
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directly  cause  loss  of  sight,  it  may  keep  iip  irritation 
in  the  part,  and  thus  induce  congestion  of  the  choroid, 
followed  by  degenerative  changes  in  the  vitreous,  lens, 
or  retina. 

I  am  aware  that  many  surgeons  do  not  believe  m 
the  injurious  influence  which  an  eye,  undergoing  such 
changes  as  those  I  have  now  described,  may  exercise 
over  the  other  one.  It  is  certain,  however,  m  my 
opinion,  that  the  integrity  of  the  healthy  eye  is  thus 
endangered ;  and  we  are  bound,  under  these  circum- 
stances, not  only  to  give  an  unfavourable  prognosis  as 
regards  the  diseased  eye,  but  to  warn  the  patient  ot 
the  danger  he  runs  of  losing  the  sight  of  the  other 
eye,  unless  the  source  of  irritation  subsides. 

Synechia  being  less  frequently  met  with  in  the 
early  stages  of  serous  than  in  the  other  forms  of 
iritis,  it  follows,  that  in  this  variety  we_  may  reason- 
ably expect  to  save  our  patient's  sight,  if  the  case  is 
brought  sufficiently  early  under  treatment.  We  must 
bear  in  mind  that  vision  is  apt  to  remain  confused  and 
hazy  for  some  time  after  an  attack  of  this  form  of 
iritis,  on  account  of  the  opaque  condition  of  the  pos- 
terior layers  of  the  cornea,  which,  as  I  have  before 
stated,  is  generally  considerable.  But  provided  the 
pupil  dilates  regularly  under  the  influence  of  a  weak 
solution  of  atropine,  we  may  assure  the  patient  that 
this  haziness  will  soon  pass  off,  more  particularly  if 
there  be  no  contraction  of  the  field  of  vision.  On  the 
other  hand,  serous  iritis,  if  allowed  to  run  its  course, 
may  induce  increased  intra-ocular  pressure,  more  par- 
ticularly when  the  diseased  action  extends  to  the  cho- 
roid ;  it  then  becomes  a  serious  aff'ection,  its  danger 
being  in  proportion  to  the  augmentation  of  the  tension 
of  the  eyeball. 

In  plastic  iritis,  if  the  adhesions  are  slight,  or  have 
only  been  recently  formed,  so  that  they  can  be  broken 
through  by  dilating  the  pupil  with  atropine,  we  may 
form  a  favourable  prognosis,  although  the  patient's 
sight  for  a  time  may  be  impaired  by  patches  of  uvea 
which  remain  adherent  to  the  capsule  of  the  lens,  and 
fi'om  opacities  of  the  posterior  lamina  of  the  cornea. 
It  may  be  necessary  to  search  carefully  for  the  deposits 
of  uvea  before  they  can  be  recognised  in  cases  of  this 
kind;  the  pupil  must  be  dilated  as  much  as  possible, 
and  the  lateral  method  of  examination  employed ;  or 
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tte  deposits  of  uvea  on  the  ""capsules  of  the  lens  may 
be  overlooked,  they  may  be  seen  with  facility  by  the 
aid  of  the  ophthalmoscope.  If  the  synechia  cannot  be 
torn  down  by  the  action  of  mydriatics,  much  may  still 
be  done  to  improve  the  condition  of  the  patient  by 
breakincr  throut;h  the  bands  of  adhesion  between  the 
ins  and  lens,  by  means  of  an  instrument  introduced 
into  the  eye  through  the  cornea,  or  by  iridectomy,  but 
onr  prognosis  must,  under  these  circumstances,  be 
guarded:  the  patient's  sight  is  never  likely  to  be 
perfectly  restored,  and  in  too  many  instances  will  have 
been  absolutely  destroyed  for  all  practical  purposes. 

In  parenchymatous  iritis,  our  prognosis,  as  a  general  In  Pa- 
rule,  will  be  still  more  unfavourable,  unless  the  disease  [q""^  y™.^ 
be  brought  under  treatment  before  it  has  made  any  favourable, 
great  progress.     It  is  true,  some  cases  run  a  subacute 
course,  giving  the  patient  but  bttle  inconvenience,  and 
leaving  apparently  no  bad  results  behind  them,  but 
this  is  unusual ;  unless  judiciously  treated,  the  disease 
more  commonly  leads  to  multiple  synechia  and  closed 
pupil.    If,  however,  at  any  stage  of  the  affection,  we  ^^^j^^^j^^g^P^^ 
can  dilate  the  pupil  with  atropine,  we  may  with  con- 
fidence expect  a  favourable  issue,  as  we  can  then  pre- 
vent the  formation  of  synechia,  and  in  all  probability 
the  further  progress  of  the  disease. 

In  forming  our  prognosis,  we  should  never  lose  sight 
of  the  fact  that  in  all  cases  of  iritis  there  is  a  ten- 
dency for  the  disease  to  recur,  and  that  each  suc- 
cessive attack  is  usually  more  severe  than  its  pre- 
decessor, and  more  likely,  therefore,  to  spread  to  the 
choroid,  or  leave  its  mark  behind  in  the  form  of  fresh 
synechia. 

There  is  a  deceptive  condition  of  the  eye,  the  result  J^^Ji* 
of  iritis,  in  which  the  patient's  sight  remains  good,  synechia 
although  the  iris  is  closely  bound  down  to  the  lens  by  complete, 
synechia.    This  arises  from  the  fact,  that  a  small  but 
clear  opening  remains  through  the  pupil,  and  the  rays 
of  light  reach  the  retina  without  hindrance;  never- 
theless, the  sight  is  endangered  from  the  closure  of 
the  communication  between  the  chambers  of  the  eye. 
Cases  of  this  kind  are  but  rarely  met  with  in  practice; 
we  far  more  frequently  see  instances  of  closed  pupil 
and  extensive  synechia,  where  the  patient  may  have 
sufficient  sight  left  to  find  his  way  about,  but  is  unable  fj'^f^gggd 
to  read  or  write  with  the  diseased  eye.   If,  under  these  pupil. 
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circumstances,  we  fail  to  dilate  the  pupil  witli  atropine, 
and  if  the  tension  of  the  eyeball  is  either  increased  or 
diminished,  the  prognosis  cannot  but  be  unfavourable  ; 
iridectomy  may  imi^rove  matters,  but  the  chances  are 
that  the  choroid,  and  probably  the  retina  also,  will 
have  become  implicated  in  the  disease. 

The  Causes  of  Iritis  are  often  veiled  in  considerable 
obscurity.  Plastic  iritis  was  formerly  supposed,  in 
the  majority  of  instances,  to  occur  among  rheumatic 
patients ;  but  the  truth  is,  we  frequently  meet  with 
this  form  of  disease  in  cases  where  no  susj^icion  of 
rheumatism  exists ;  nevertheless,  we  freely  admit  that 
this  form  of  iritis  is  often  produced  by  exposure  to 
sudden  changes  of  temperature,  to  damp  and  cold 
draughts  of  air :  we  hardly  ever  see  an  instance  of 
advanced  leprosy  in  which  plastic  iritis  is  not  present. 
Syphilitic  patients  again  are  subject  to  this  form  of 
iritis ;  we  see  it  also  following  blows  or  injuries  to  the 
eye ;  in  fact  it  is  absolutely  impossible  to  assign  any- 
constant  cause  for  this  disease.  The  same  remark 
applies  to  parenchymatous  iritis :  we  are  no  doubt 
justified  in  attributing  it  to  a  special  cause,  if  the 
patieut  has  had  pi-imary  syphilis,  and  if  the  excres- 
cences on  the  iris  are  particularly  well  defined  ;  but  we 
shall,  in  practice,  meet  with  cases  which  cannot  be 
thus  accounted  for.*    Serous  inflammation  of  the  iris 


*  Mr.  HntchinsoTi  makes  the  following  remai-k  regarding  in- 
herited syphilitic  iritis  :— "  Eespectiug  the  frequency  of  iritis  in 
infants,  there  can  be  no  difficulty  in  admitting  that  it  is  among 
the  rarest  of  the  symptoms  of  hereditary  syphilis.    I  am  sure 
however,  that  it  often  escapes  notice.    The  absence  of  the  scle- 
rotic zone,  and  the  very  small  amount  of  local  symptoms  which 
it  causes,  taken  with  the  fact  that  infants  usually  keep  their  eyes 
shut,  will  account  for  this.    In  proof  of  it  I  may  mention  that 
in  18o2,  I  showed  to  a  friend  of  mine,  who  had' then  for  fifteen 
years  held  a  surgical  appointment,  which  brought  under  his 
notice  vast  numbers  of  the  poor,  the  first  case  of  syphilitic 
iritis  in  an  infant  which  he  had  seen.    The  disease  was  new  to 
him,  and  he  was  much  interested  in  it.    Since  then  he  has  had 
in  exactly  the  same  field  of  observation,  no  fewer  than  five  cases' 
Yet  in  proof,  that  however  carefully  looked  for,  it  is  really  very 
rare,  I  may  mention,  that  during  four  years'  practice  at  the 
Metropolitan  Free  Hospital  I  have  never  treated  a  single  case 
although  numbers  of  congenito-syphilitic  patients  present  them- 
selves, and  I  have  scrupulously  looked  at  the  eyes  in  all."  

Ophthalmic  Hospital  Reports,  vol.  i.  p.  229. 
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is  often  complicated  with  choroiditis ;  for,  as  I  shall 
subsequently  explain,  the  diseased  action  not  unfre- 
quently  commences  in  the  choroid  and  spreads  to  the 
iris.  Independently  of  any  such  complications,  this 
description  of  iritis  is  most  apt  to  occur  among  persons  Debility, 
in  a  debilitated  state  of  health. 

It  is,  however,  well  to  bear  in  mind  that  no  form  of 
iritis  is  absolutely  characteristic  of  any  _  particular 
constitutional  dyscrasia ;  consequently,  it  is  an  error 
to  describe  one  form  of  iritis  as  rheumatic,  another 
syphilitic,  and  so  on ;  these  and  other  influences,  such 
as  malaria,  goat,  and  the  Hke,  are  equally  frequent 
causes  of  iritis.  It  is  necessary,  therefore,  m  every 
instance  to  inquire  carefully  into  all  the  circumstances 
of  the  case ;  then,  and  not  till  then,  shall  we  be  pre- 
pared with  correct  principles  upon  which  to  base  our 
treatment. 

Treatment  <  I  Iritis  and  its  Consequences.— Alter  Treatment, 
what  has  just  been  said,  as  to  the  variety  of  con-  ^^hThJ 
ditiona  which  may  give  rise  to  iritis,  I  need  hardly  cause, 
repeat  that,  before  commencing  the  treatment  of  any 
particular  case,  we  must  endeavour,  if  possible,  to 
arrive  at  a  definite  conclusion  as  to  its  origin,  other- 
wise our  efforts  to  cure  are  likely  to  fall  wide  of  the 
mark.    There  is  usually  no  difficulty  in  recognismg 
the  presence  of  a  well-marked  rheumatic,  syphilitic,  or 
malarious  diathesis ;  but  it  is  a  far  more  troublesome 
matter  to  ascertain  the  nature  of  the  case  if  a  patient 
be  suflfering  from  any  of  those  less  definite  ailments, 
induced  by°  functional  derangement  of  the  secreting 
orcrans,  which,  by  altering  the  character  of  the  blood, 
interfere  with  the  nutrition  of  the  various  tissues  of  the 
body.    We  must,  nevertheless,  attempt  to  do  so,  and 
also  to  right  matters  by  the  use  of  such  remedial 
agents  as  we  have  at  our  command     It  would,  how-  Must  "e^ 
ever  be  quite  beyond  the  scope  of  this  work  to  enter  general 
upon  any  consideration  of  these  measures,  embracing,  principles, 
as  they  must,  a  knowledge  of  the  influence  of  drugs, 
hygiene,  and  dietary  on  the  organism,  and  being 
almost  CO- extensive  with  the  whole  range  of  practical 
medicine.    I  shall  therefore  confine  myself  to  the  con- 
sideration of  certain  drugs,  and  other  means,  which 
have  the  reputation  of  a  peculiar  efficacy  m  the  treat- 
ment of  inflammation  of  the  iris. 

Mercury  is  considered  by  most  surgeons  as  an  m-  Mercury: 
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valuable  drug,  which  should  be  administered  in  almost 
all  cases  of  iritis  ;  other  authorities  consider,  and  I  coin- 
cide in  their  opinion,  that  it  is  seldom  necessary  to 
resort  to  the  use  of  mercury  unless  in  cases  of  iritis 
having  a  syphilitic  origin.    It  may  be  administered  in 
the  form  of  blue  pill,  or  calomel  combined  with  opium, 
or  by  inunction ;  for  an  adult  half  a  drachm,  or  a 
drachm  of  the  strong  mercurial  ointment  being  rubbed 
into  the  inside  of  the  arms  and  thighs  two  or  three 
times  daily  until  the  gums  are  affected.    The  latter, 
I  believe,  in  the  majority  of  instances,  is  the  best  plan 
of  administering  mercury,  in  the  class  of  cases  now 
under  our  consideration.    If  it  appears  advisable  to 
affect  the  system  rapidly,  on  account  of  the  severity 
of  the  case,  two  grains  of  calomel  with  the  eighth  of  a 
grain  of  opium  may  be  given  by  the  mouth  every 
three  hours,  for  two  days.    It  will  be  necessary,  al- 
though lessening  the  quantity  of  mercury  employed 
after  the  iritis  has  begun  to  subside,  to  continue  its 
use  for  some  time  in  small  doses,  our  object  being,  if 
possible,  to  destroy  the  active  principle  of  the  disease, 
and  thus  prevent  the  return  of  the  inflammation. 
Subsequently  the  patient  may  with  advantage  be  put 
on  a  course  of  iodide  of  2:>otassium. 

As  a  general  rule,  it  may  be  affirmed  that  mercury  is 
rarely  to  be  employed  in  iritis,  xmless  in  cases  arisin<? 
from  syphiHs  ;  in  other  instances  of  iritis  this  drug  is 
seldom  required.  In  cases,  however,  of  inflammation 
of  the  iris^  apparently  originating  in  an  injury  to  the 
part,  if  the  patient  be  labouring  under  a  syphilitic 
diathesis,  the  mercurial  inunction  may  be  employed  • 
in  comphcated  cases  of  this  description  its  beneflcial 
eliects  are  very  marked.  I  would  repeat  that  it  is 
seldom  necessary  to  give  the  drug  by  the  mouth,  unless 
in  rapidly  advancing  cases,  mercury  being  more  under 
control  when  used  in  the  form  of  inunction  or  as  a 
vapour-bath ;  and  if  the  drug  does  not  appear  to  check 
the  progress  of  the  disease  before  salivation  is  induced 
it  is  useless  continuing  its  employment— that  is  the 
treatment  should  not  be  pushed  to  such  an  extent  that 
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Iodide  of  Potassium  has  for  many  years  been  em-  Iodide  of 
ployed  with  such  marked  success  in  certain  cases  of  po<^assnim. 
syphilitic  and  rheumatic  affections  of  the  iris,  of  the 
periosteum,  and  of  almost  every  other  fibrous  tissue  of 
the  body,  that  it  deservedly  holds  a  high  position 
among  the  remedial  agents  at  our  command.  In  cases 
of  inflammation  of  the  iris  of  syphilitic  origin,  the 
iodide  of  potassium  should  be  administered  in  ten 
grain  does  three  times  a  day ;  and  in  cases  depending 
on  a  rheumatic  diathesis,  it  may  be  given,  in  similar 
quantities  before  meals,  and  in  addition,  these  cases 
will  generally  be  improved  by  lime  juice  taken  two 
hours  after  breakfast. 

Turpeiitine  has  been  extolled  by  surgeons  of  high  Turpentine 
repute  as  an  invaluable  remedy  in  cases  of  iritis  oc-  specific? 
curring  among  persons  of  a  rheumatic  diathesis.  Its 
administration  is  sometimes  attended  with  advantage, 
after  the  pupil  has  been  dilated  with  atropine,  the 
patient  complaining  of  pain  in  the  eye,  and  the  scle- 
rotic and  conjunctival  congestion  contiuuing.  A  drachm 
of  the  oil  of  turpentine,  given  three  times  a  day,  appa- 
rently tends  to  allay  these  symptoms  ;  but  as  turpen- 
tine is  apt  to  cause  strangury,  I  have  lately  prescribed 
the  balsam  of  copaiba  with  advantage  instead.  A  Copaiba, 
drachm  may  be  given  every  six  hours  ;  but  if  the  symp- 
toms do  not  yield' to  this  remedy  within  forty-eight 
hours,  there  is  nothing  to  be  gained  by  continuing  its 
use ;  like  turpentine,  it  is  apt  to  induce  derangement 
of  the  stomach. 

Opium  is  probably  one  of  the  most  powerful,  and,  at  Opium  in- 
the  same  time,  beneficial  medicines  at  our  command  in  ^cute^cL'es. 
the  treatment  of  iritis.   In  acute  cases  of  inflammation 
of  the  iris,  whatever  may  be  their  origin,  it  should  be 
administered  in  full  doses ;  probably  for  an  adult,  one  ^^^^ 
grain  of  opium,  to  be  taken  twice  a  day,  would  be  sugtrine*d 
about  the  dose  required,  to  be  continued  until  the  doaes. 
patient  is  brought  under  its  influence.    Should  he  be 
in  great  pain  when  first  seen,  a  subcutaneous  injection 
of  a  quarter  of  a  grain  of  morphia  beneath  the  skin  of 
the  temple  will  be  of  service  in  procuring  rest — a  point 
which  cannot  be  too  strongly  insisted  on  in  the  treat- 
ment of  all  severe  forms  of  iritis.    The  effects  of  the 
opium  should  be  kept  up  until  the  pain  and  other 
symptoms  of  inflammation  have  begun  to  subside. 
Among  younger  patients,  and  in  less  urgent  cases,  it 
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would,  of  course,  be  unadvisable  to  administer  so  large 
a  quantity  of  opium  as  that  above  recommended  ;  the 
dose,  in  fact,  mr.st  vary  according  to  the  circumstances 
of  the  case,  its  beneficial  effects  being  more  marked  in 
acute  forms  of  iritis  than  in  chronic  or  subacute  cases. 
A  dose  of  the  hydrate  of  chloral  given  at  bedtime  has 
a  good  effect  on  some  patients,  procuring  them  a 
night's  rest ;  but  as  a  general  rule  it  is  hardly  likely 
to  supersede  opiuni. 

Paracentesis  of  the  Cornea. — As  a  means  of  relieving 
the  intra-ocular  tension  and  pain,  from  which  some 
patients  attacked  with  iritis  suffer,  it  is  occasionally 
necessary  to  puncture  the  cornea,  and  allow  some  of 
the  aqueous  humour  to  escajDC.  The  point  of  a  broad 
needle  is  to  be  thrust  through  the  cornea  into  the  ante- 
rior chamber,  a  small  quantity'  of  the  aqueous  humour 
is  thus  allowed  to  escape;  on  withdrawing  the  needle 
the  wound  in  the  cornea  closes,  preventing  any 
further  escape  of  aqueous  ;  after  this  operation,  a  pad 
and  bandage  should  be  carefully  applied  over  the 
eyelids. 

It  is  not  advisable  that  the  whole  of  the  aqueous 
humour  be  allowed  to  flow  out  of  the  anterior  chamber, 
in  which  case  the  lens  and  inflamed  iris  would  run  the 
risk  of  being  thrust  forwards  against  the  cornea,  and 
anterior  synechia  might  result.  "When  making  the 
puncture,  care  must  be  taken  that  only  the  point  of 
the  needle  is  allowed  to  pass  through  the  cornea ; 
otherwise,  as  the  aqueous  escapes,  the  iris  or  even  the 
lens  might  be  wounded. 

This  proceeding  is  sometimes  followed  by  marked 
rehef,  but  it  is  a  measure  hardly  to  be  resorted  to 
unless  by  surgeons  who  have  devoted  much  of  their 
time  to  diseases  of  the  eye.  It  may  be  necessary  to 
puncture  the  cornea  on  two  or  three  occasions,  at  inter- 
vals of  about  thirty-six  hours,  the  indications  for  a 
repetition  of  the  operation  being  augmentation  of  the 
tension  of  the  eyeball  and  increased  pain  in  the  eye. 

Leeches  applied  to  the  temple,  and  over  the  brow  of 
an  eye  affected  with  iritis,  will  often  exercise  a  marked 
influence  on  the  progress  of  the  disease  ;  it  is  by  no 
means  advisable,  however,  to  apply  leeches  simply 
because  a  patient  is  suffering  from  an  attack  of  iritis, 
although  he  may  have  great  pain  in  the  eye  and  other 
symptoms  of  acute  inflammation.    Should  the  general 
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condition  of  the  patient's  health  be  snch  as  to  lead  us  seldom 
to  suppose  he  could  bear  loss  of  blood,  half  a  dozen  necessary, 
leeches  may  be  applied  over  the  affected  eye,  and  the 
part  should  subsequently  be  well  fomented  with  hot 
water,  so  as  to  encourage  the  flow  of  blood  from  the 
leech-bites.    If  this  treatment  appear  to  exercise  a 
beneficial  action  on  the  disease,  we  may  repeat  it  on 
the  following  day,  often  to  the  great  relief  of  the  symp- 
toms.   Cases  of  this  descrij)tion  are  likely  to  be  much  purgatives 
benefited  by  a  dose  or  two  of  blue  pill  and  colocynth,  and  low 
followed  by  a  black  draught  in  the  morning,  low  diet 
at  the  same  time  being  strictly  enjoined  ;  in  fact,  the 
leeches  will  form  a  part  of  an  antiphlogistic  plan  of 
treatment. 

In  the  instance  of  a  patient  already  weakened  by 
pain,  and  perhaps  mercury,  leeches  might  be  positively 
injurious ;  they  should  consequently  be  used  with 
caution,  being  like  all  such  powerful  means,  as  useful 
in  suitable  cases  as  they  are  harmful  in  instances  not 
reqiiiring  their  employment. 

Atropine  is  invaluable  in  the  treatment  of  all  cases  Atropine 
of  iritis,  for  if  we  can  only  manage  to  keep  the  pupil  invaluable, 
dilated,  it  is  impossible  for  synechia  to  form  ;  besides 
which,  when  the  iris  is  well  contracted  on  itself,  form- 
ing a  narrow  rim  round  the  anterior  chamber,  it  follows 
that  its  blood-vessels  can  hardly  remain  in  a  state  of 
congestion ;  they  must,  in  fact,  be  pretty  well  emptied 
of  their  contents  under  these  circumstances.  The 
inflamed  tissue  is  also  kept  at  perfect  rest  when  under  insures 
the  influence  of  mydriatics— a  most  important  point  rest, 
in  the  treatment  of  all  kinds  of  inflammation.  I 
know,  indeed,  of  no  remedial  agent  which  directly 
places  an  inflamed  structure  in  a  more  favourable  posi- 
tion for  recovery  than  atropine  does  in  cases  of  iritis : 
it  enables  us  to  secui-e  the  inflamed  part  rest,  it  lessens  Lessens 
the  calibre  of  its  congested  vessels,  and  it  prevents  the  congestion, 
injurious  adhesions  which  otherwise  follow  an  attack 
of  plastic  or  parenchymatous  iritis,  by  keeping  the  iris  ^bions, 
well  away  from  the  lens ;  and  lastly,  by  lessening  the 
vascular  supply,  and  diminishing  the  amount  of  the 
secreting  surface  of  the  iris,  it  controls  the  secretion  andten- 
of  the  aqueous  humour,  and  in  this  way  lessens  the  sion. 
intra-ocular  pressure. 

If  a  case  of  iritis  is  fortunately  brought  under  our  If  early 
notice  before  adhesions  have  formed,  or  the  structure  ^^^^3"'^® 
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of  the  iris  has  been  irreparably  damaged,  we  may  with 
safety  rely  upon  atropine  as  being  the  most  efficient 
curative  means  at  our  disjjosal ;  a  few  drops  of  a  solu- 
tion of  atropine,  of  the  strength  of  one  grain  to  two 
drachms  of  water,  should  be  allowed  to  run  into 
the  eye  every  hour,  until  the  pupil  is  fully  dilated.  If 
the  pupil  once  become  dilated  under  this  treatment, 
we  may  confidently  hope  to  cure  our  patient  in  the 
course  of  a  short  time.  In  the  more  acute  forms  of 
the  disease  it  is  often  a  difficult  matter  to  bring  the 
pupil  under  the  infiuence  of  atropine,  and  it  may  be 
necessary  to  continue  its  instillation  every  six  hours, 
for  a  period  of  five  or  six  days.  In  some  instances 
the  atropine  is  unable  to  act,  on  accovint  of  the  swollen 
and  congested  state  of  the  iris ;  in  these  cases  the 
prognosis  will  be  less  favourable,  but  we  should  endea- 
vour to  reduce  the  inflammatory  action  by  niei'cury  or 
iodide  of  potassium,  and  above  all  by  the  application 
of  leeches  to  the  temple,  and  then  set  to  worlc  again 
with  the  atropine. 

It  is  advisable  not  only  to  dilate  the  pupil,  but  to 
keep  it  dilated  for  some  time  after  all  acute  symptoms 
have  i^assed  away ;  in  fact,  till  the  subconjunctival 
zone  of  vessels  has  disaj^peared,  and  the  balance  of 
circulation  in  the  iris  has  been  restored. 

In  many  cases  of  iritis,  the  synechia  is  only  partial, 
bands  of  adhesion  existing  between  the  iris  and  the 
capsule  at  certain  spots,  the  remainder  of  the  iris  being 
sufficiently  healthy  to  resj)ond  to  the  action  of  atro- 
pine. Under  these  circumstances,  the  pupil,  in  di- 
lating, assumes  all  manner  of  shapes,  expanding  in  one 
direction,  and  being  prevented  doing  so  in  another  by 
the  adhesions.  Atropine  should  be  steadily  and  freely 
employed  in  cases  of  this  description  ;  the  connectino- 
bands  are  often  broken  through  niider  its  influence, 
and  the  existing  iritis  speedily  subsides ;  and,  more- 
over, the  synechia  being  destroyed,  subsequent  attacks 
of  iritis  will  probably  be  prevented. 

While,  therefore,  employing  the  various  means  at 
our  command  for  improving  our  patient's  health,  and, 
if  possible,  acting  on  the  cause  which  has  induced  the 
iritis,  we  should  invariably  endeavour  to  dilate  the 
pupil  to  its  fullest  extent  with  atropine,  without  any 
consideration  as  to  the  form  of  the  disease  or  the  pro- 
gress it  may  have  made.  The  prolonged  use  of  atropine 
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may  induce  an  attack  of  acnte  granular  conjunctivitis,  Granular 
and  if  we  observe  any  symptoms  indicating  the  com-  vi*t'i8'frorn 
menceraent  of  an  attack  of  this  kind,  the  instillation  loug  use. 
of  atropine  must  be  at  once  stopped,  but  we  may 
apply  the  extract  of  belladonna  mixed  with  atropine 
over  the  patient's  eyelids  and  temple.    I  have  seen  Poisonous 
alarming  symptoms  of  poisoning  by  atropine  follow  effects, 
the  application  of  a  strong  solution  of  this  drug  to  the 
eye,  but  they  were  cases  in  which  only  a  small  quan- 
tity of  atropine  had  been  used,  being  instances  of  a 
peculiar  aud  uncommon  idiosyncrasy  on  the  part  of 
the  patient  to  the  poisonous  influences  of  atropine. 
Exceptional  cases  of  this  kind  should  not  for  an 
instant  prevent  our  using  atropine  as  I  have  above 
advised  in  all  cases  of  iritis. 

Atropine  may  be  conveniently  applied  in  some  in-  ^^j*^® 
stances  mixed  with  gelatine,  so  as  to  form  small 
tablets ;  or  upon  pieces  of  paper  saturated  with  a  solu- 
tion of  it,  and  then  dried.  A  tablet  or  a  piece  of 
paper  thus  prepared  is  placed  on  the  conjunctiva  of 
the  everted  eyelid ;  the  eye  may  then  be  closed,  and 
the  lachrymal  secretion  dissolving  the  atropine,  it 
becomes  absorbed,  as  it  would  be  if  dropped  into  the 
eye  as  an  aqueous  solution.* 

Extract  of  belladonna  is  a  less  potent  remedy  than  Belladonna, 
atropine,  and  is  not  to  be  relied  on  for  dilating  the 
pupil  in  iritis.  Equal  parts  of  extract  of  belladonna, 
Indian  hemp  and  glycerine,  to  which  atropine  has 
been  added,  form  a  useful  mixture,  which  may  be 
smeai-ed  over  the  alfected  eye  to  relieve  ciliary  neurosis. 

Fomentations,  Shades,  etc. — Poppy-head  fomenta-  Fomenta- 
tions are  often  soothing  to  the  patient,  and  whenever 
this  is  the  case,  they  may  be  used  with  advantage  five 
or  six  times  a  day ;  if  they  do  not  relieve  the  pain,  it 
is  advisable  to  discontinue  them.    M.  Wecker  employs 
hot  water  compresses  of  as  high  a  temperature  as  the  Hotcom- 
patient  can  bear,  to  be  changed  every  ten  minutes,  in  V^^^^^^- 
cases  of  parenchymatous  iritis.    The  hot  compresses 
must  be  continued  day  and  night ;  there  can  be  no 
question  as  to  compresses  of  this  kind  being  most 
useful  in  many  cases  of  parenchymatous  iritis. 

In  all  instances  of  iritis  the  affected  eye  should  be  j^^^^'^g 


*  JBrit.  and  For.  Med.-Chir.  Rev.,  Jan  1st,  1864. 
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shaded  from  the  light ;  I  find  it  very  convenient  in 
many  cases  to  cover  the  eye  with  a  light  pad  and 
bandage,  our  object  being  not  to  apply  pressure  over 
the  eye,  but  simply  to  keep  the  eyelids  closed  and  the 
parts  at  rest ;  if  at  the  same  time  the  sound  eye  be 
protected  by  a  shade  or  green  spectacles,  the  patient 
is  often  able  to  leave  his  dark  room  and  enjoy  the  society 
of  his  friends,  or  even  attend  in  jDart  to  his  business. 
These  are  apparently  trivial  matters,  but  are  neverthe- 
less well  worthy  of  consideration,  as  they  tend  to 
relieve  the  irksomeness  of  solitary  confinement,  which 
is  too  often  the  patient's  doom  if  he  remains  in  a  dark 
room ;  by  keeping  up  his  spirits,  we  do  much  towards 
preventing  his  falling  into  a  low  state  of  health,  which 
would  certainly  react  on  the  local  inflammation  and 
probably  impede  his  recovery. 

Counter-irritation,  in  the  form  of  blisters  to  the 
temple,  is  comparatively  useless  in  the  active  stages  of 
iritis,  but  siibsequently  it  is  beneficial,  especially  when 
the  patient  sufPers  from  dimness  of  vision,  depending 
on  haziness  of  the  posterior  layer  of  the  cornea. 

The  conjunctivitis,  which  is  always  present  in  iritis 
to  a  greater  or  less  extent,  may,  as  a  general  rule,  be 
allowed  to  run  its  course  ;  if  it  should  be  excessive,  it 
may  be  well  to  scarify  the  swollen  tissue,  and  thus 
relieve  the  chemosis.  A  strong  solution  of  nitrate  of 
silver  should  be  painted  over  the  skin  of  the  lids,  if 
they  are  puffy  and  swollen,  but  it  is  not  advisable'to 
drop  astringent  lotions  into  the  patient's  eyes  in  these 
cases. 

Supposing  the  case  of  iritis  is  one  which  has  resisted 
all  the  means  of  treatment  described  in  the  foregoing 
sections,  and  rather  grows  worse,  that  the  jDupil  will 
not  dilate  by  atropine,  and  that  the  patient's  sight  is 
growmg  more  and  more  dim,  the  intra-ocular  tension 
bemg  mcreased— we  are  no  doubt  justified  as  a  last 
Iridectomy;  resource  m  performing  an  iridectomy.  This  operation 
in  fact  holds  out  the  best  and  probably  only  hope  for 
the  patient ;  nevertheless,  iridectomy  in  cases  of  iritis 
IS,  be  it  remembered,  our  last  hope  :  we  have  no  rio-ht 
to  fall  back  upon  it  until  every  other  means  of  cure 
has  been  attempted,  for  according  to  my  experience 
it  IS  by  no  means  so  successful  in  cases  where  active 
changes  are  going  on  m  the  iris,  especially  if  due  to 
syphilis,  as  it  is  m  some  other  forms  of  disease  Sub- 
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sequently,  when  the  signs  of  irritation  or  inflammation 
have  passed  away,  and  the  patient  appHes  to  us  suf- 
fering from  synechia,  we  may,  as  I  shall  preseutly 
notice,  without  hesitation  resort  to  the  operation  of 
iridectomy.  The  only  question  is,  may  we  operate 
during  the  attack  of  iritis  P  I  think  we  are  only 
justified  in  doing  so  under  the  circumstances  above 
detailed. 

The  Treatment  of  Constitutional  Symptoms,  such  as  Treatment 
intermittent  fever,  will  consist  partly  in  the  employ-  °f  f®^^'"- 
ment  of  hot  baths  and  sudorifics,  but  the  administra- 
tion of  opium  tends  towards  allaying  fever  of  this 
kind,  as  well  as  relieving  the  troublesome  vomiting 
occasionally  met  with  among  patients  suffering  from 
iritis.    The  state  of  the  bowels  must  be  attended  to, 
but  to  administer  purgatives  indiscriminately,  because  Alteratives, 
an  individual  is  suffering  from  inflammation  of  the  iris, 
is  a  most  unphilosophical  proceeding,  and  may  com- 
plicate matters  by  disordering  the  digestive  organs, 
which  have  frequently  nothing  to  do  with  the  disease 
of  the  eye. 

In  numerous  cases  of  iritis,  especially  in  a  malarious  Various 
country  like  Bengal,  we  shall  have  to  resort  freely  to  ^'^^s^- 
the  use  of  quinine,  arsenic,  aconite,  strychnine,  and 
iron,  for  the  cure  of  the  disease ;  but,  as  I  have  before 
observed  (p.  311),  it  would  be  impossible  for  me  in  a 
work  of  this  kind  to  attempt  to  describe  the  peculiar 
circumstances  under  which  either  one  or  other  of  these 
drugs  are  called  for.  I  can  only  as  it  were  sketch  out 
the  plan  of  the  building  upon  which  our  work  is  to  be 
raised. 

With  regard  to  the  use  or  withdrawal  of  stimulants  Food  aud 
and  food,  these  are  doubtless  powerful  agents  in  the  ^j^j^^^fa"*^' 
treatment  of  disease.    In  a  case  of  iritis  occurring  in  a  cretion. 
plethoric  individual,  purgatives,  starvation,  and  in  fact 
depleting  treatment  are  called  for  ;  but  a  vast  number 
of  cases  of  iritis  are  of  an  asthenic  type,  and  require  a 
moderate  amount  of  stimulants,  good  wholesome  food, 
and  fresh  air ;  in  some  cases  we  shall  have  to  admi- 
nister bark  and  ammonia,  together  with  wine  and  beef- 
tea.    It  is  impossible  to  lay  down  absolute  rules  on 
these  matters  which  shall  be  applicable  to  all  cases ; 
nothing  but  observation  and  experience  can  guide  us  to 
a  right  conclusion  ;  and  as  one  man's  powers  differ 
from  those  of  another  in  appreciating  these  circum- 
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stances,  so  will  the  one  diifer  from  the  other  in  his 
success  in  practice. 

Management  of  Synechia. — Supposing  the  patient's 
sight  to  be  impaired  by  synechia,  or  bands  of  adhesion 
which  have  formed  in  the  pupil,  we  must,  in  the  first 
instance,  endeavour  to  dilate  the  pupil  by  a  persevering 
use  of  atropine,  as  I  have  already  described ;  but  in 
case  the  adhesions  cannot  thus  be  broken  down,  and 
provided  the  acute  inflammatory  symptoms  have  passed 
away,  it  will  be  necessary  to  resort  to  one  of  two 
operations,  Corelysis  or  Iridectomy,  our  choice  de- 
pending on  the  nature  of  the  case. 

In  instances  where  the  pupil  is  only  partially  closed, 
or  when  the  synechia  binds  the  iris  down  to  the  lens  at 
one  or  more  points,  a  portion  of  its  margin  remaining 
free,  if  atropine,  after  a  peri^istent  trial,  fails  to  dilate 
the  pupil  and  break  down  the  bands  of  adhesion,  we 
must  proceed  to  perform  the  operation  of  corelysis,  as 
recommended  by  Mr.  Streatfeild.*  For  adhesions  in- 
volving more  than  the  margin  of  the  pupil,  and  when 
the  iris  is  completely  tied  down  to  the  lens,  we  must 
resort  to  iridectomy. 

Corelysis. — The  steps  to  be  taken  in  performing  the 
operation  of  corelysis  are  as  follows : — A  solution  of 
atropine  must  first  be  dropped  into  the  patient's  eye 
three  or  four  times  a  day,  for  a  week  prior  to  the  ope- 
ration ;  we  shall  thus  be  able  to  discover  those  parts 
of  the  margin  of  the  pupil  which  are  still  free  from 
adhesions,  by  the  pupil  dilating  at  those  points ;  and 
as  our  object  is  to  insert  a  small  spatula  through  an 
opening  of  this  kind,  between  the  lens  and  iris,  and 
then  carefully  to  break  down  the  synechia  with  the 
instrument,  so  as  to  free  the  iris  from  the  cajDsule, 
this  careful  study  of  the  condition  of  the  parts,  before 
we  attempt  to  operate,  is  very  necessary. 

This  done,  the  patient  is  placed  in  the  recumbent 
position,  and  chloroform  having  been  administered, 
a  stop-speculum  is  adjusted,  and  the  surgeon,  standing 
behind  his  patient,  secures  with  a  pair  of  fixing  forceps 
a  fold  of  conjunctiva  close  to  the  margin  of  the  cornea, 
so  as  to  steady  the  eyeball.  A  sufficiently  large  punc- 
ture is  then  made  in  the  cornea,  as  nearly  as  possible 


*  Ophthalmic  Hospital  Reports,  vol.  ii.  p.  309. 
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opposite  to  the  principal  adhesion;  a  Streatfeild  hooked 
spatula  is  inserted  through  the  wound  into  the  anterior 
chamber,  and  the  blunt  extremity  of  the  instrument  is 
passed  under  the  margin  of  the  pupil,  and  between  the 
iris  and  lens  (its  point  being  carefully  directed  away 
from  the  latter)  and  far  enough  beneath  the  iris,  to 
enable  us,  by  a  slight  lateral  and  traction  movement, 
to  lift  the  iris  away  from  the  lens  and  break  through 
the  synechia.  The  hook  near  the  extremity  of  the 
instrument  is  very  useful,  enabling  us  to  tear  through 
any  tough  bands  of  adhesion,  which  might  otherwise 
become  elongated  when  force  is  applied,  and  so  elude 
our  best  efforts  to  reinstate  the  pupil. 

It  is  necessary  to  be  careful  not  to  wound  the  capsule  Caution  as 
of  the  lens  during  this  operation ;  but  if  the  patient  *° 
is  fully  under  the  influence  of  chloroform,  and  if  too 
much  is  not  attempted  at  a  time,  it  usually  escapes 
uninjured.    Those  parts  of  the  synechia  only,  which  Successive 
are  opposite  the  point  of  pimcture  in  the  cornea,  reSed?' 
should  be  broken  through  dixring  one  operation :  for 
instance,  if  the  adhesions  we  propose  dividing  are 
situated  on  the  inner  side  of  the  pupil,  but  if  there 
are  also  others  above  and  below  the  pupil,  we  should 
make  our  puncture  in  the  outer  part  of  the  cornea, 
and  passing  the  spatula  through  it,  insert  the  point 
of  the  instrument  beneath  the  inner  margin  of  the 
pupil,  breaking  down  the  adhesions  in  this  situation, 
and  leaving  those  above  and  below  for  a  future  ope- 
ration.   For  the  division  of  these  the  punctures  must 
be  made  in  the  lower  and  upper  part  of  the  cornea 
respectively. 

It  is  a  point  of  some  importance  in  operating,  to  Further 
take  care  that  the  aqueous  humour  be  prevented  from  directiona. 
escaping  till  after  the  synechia  is  broken  through. 
This  may  generally  be  managed  by  having  a  spatula  Preserve 
just  large  enough  to  fill  the  puncture  made  in  the  '^1'^®°"^- 
cornea.    It  is  impossible  to  lay  down  any  precise 
rules  as  to  the  distance  from  the  margin  of  the  cornea 
at  which  the  opening  should  be  made.    Our  aim 
should  be  to  select  a  spot  which  will  most  readily 
admit  of  our  passing  the  spatula  through  it,  in  such 
a  direction  as  to  avoid  the  lens,  and  enable  us  to 
break  through  the  adhesions  at  the  greatest  advan- 
tage. 

The  operation  of  corelysis  is  equally  applicable  to 


322 


DISEASES  OF  THE  IRIS. 


Atropine 
afterwards. 


Iridectomy 
iu  closed 
pupil. 


Prevents 
posterior 
tension. 


Restores 
sight. 


Prevents 

recurrent 

iritis. 


Should  nnt 
be  delayed. 


cases  where  the  pupil  is  partially  closed  by  organized 
plastic  formations;  the  false  membrane  may  be  broken 
through  as  above  described.  The  same  remark  applies 
to  instances  of  anterior  synechia. 

The  after-treatment  is  very  simple.  Atropine  must 
be  dropped  into  the  eye  three  times  a  day,  so  as  to 
dilate  the  pupil  as  far  as  possible,  and  the  eye  is  to  be 
kept  closed  with  a  pad  and  bandage  for  ten  or  twelve 
days;  we  may  then  proceed  to  break  through  any 
remaining  adhesions,  if  the  irritation  caused  by  the 
former  operation  has  subsided. 

Iridectomy. — As  I  before  remarked,  in  cases  where 
the  pupil  is  entirely  closed  by  false  membranes,  or  its 
margin  wholly  bound  down  to  the  lens  by  synechia, 
should  we  even  desire  to  do  so,  it  is  impossible  to  per- 
form the  operation  of  corelysis,  and  it  becomes  neces- 
sary to  resort  to  iridectomy.  If  this  proceeding  is 
neglected  in  cases  of  this  description  the  commu- 
nication between  the  chambers  of  the  eye  being  closed, 
an  accumulation  of  fluid  takes  place  in  the  posterior 
and  vitreous  chambers  which  is  certain  in  time  to 
produce  destructive  changes  in  the  retina.  In  these 
cases  of  closed  pupil,  the  outer  part  of  the  iris  often 
bulges  forwards  towards  the  cornea,  from  the  pressure 
of  the  aqueous  fluid  behind  it;  but  its  pupillary  border, 
being  bound  down  to  the  lens,  cannot  be  thrust  for- 
ward in  this  way,  and  appears,  as  it  were,  in  a  pit,  the 
iris  being  funnel-shaped. 

ISTumerous  proceedings  have  been  advocated  for  the 
relief  of  this  state  of  things,  among  which  operations 
for  the  formation  of  an  artiflcial  pupil  hold  a  promi- 
nent place  ;  but  it  may  now  be  safely  affirmed  that  an 
iridectomy  is  the  most  satisfactory  practice.  Iridec- 
tomy embraces  all  the  advantages  of  an  artificial  pupil, 
and,  in  addition,  has  many  of  its  own  to  offer,  not  the 
least  of  which  is,  that  it  tends  greatly  to  lessen  the 
chances  of  recvirrent  iritis.  It  may  therefore  be  stated 
generally,  that  in  instances  of  synechia,  or  closed  pupil, 
which  cannot  be  broken  through  by  the  aid  of  mydri- 
atics or  the  operation  of  corelysis,  we  must  resort  to 
iridectomy,  excising  about  one-fourth  of  the  upper 
section  of  the  iris. 

In  this  class  of  cases  the  operation  should  be  per- 
formed as  soon  as  the  active  symptoms  of  iritis  have 
passed  away,  seldom  before  :  it  is  not  necessary,  how- 
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ever,  to  wait  till  all  pain  and  irritation  in  tlie  eye  liave 
subsided ;  for  these  symptoms  are  perhaps  kept  np  by 
the  synechia,  and,  if  we  wait  till  the  irritation  has 
entirely  passed  away,  it  may  be  that  the  integrity  of 
the  deeper  tissues  of  the  eye  will  have  been  destroyed 
in  the  meantime. 

The  amount  of  sight  a  patient  may  possess  is  hardly  Indications 
a  safe  guide  as  to  the  necessity  for  iridectomy ;  the  a*^'arnst. 
central  portion  of  the  pupil  may  be  clear,  and  yet  no 
communication  may  exist  between  the  chambers  of  the 
eye  ;  and  under  these  circumstances,  although  the  A™°""'' 
patient  may  see  tolerably  well,  we  must  not  hesitate  to  ' 
perform  iridectomy.   On  the  other  hand,  if  the  patient 
has  no  perception  of  light,  it  is  almost  useless  operating 
with  an  iddea  of  imj^roving  the  sight ;  for  it  is  more 
than  probable  that  detachment,  or  other  destructive 
changes  in  the  retina,  which  iridectomy  cannot  possibly 
influence,  have  taken  place. 

In  cases  where  the  iris  bulges  prominently  forwards  Bulging 
towards  the  cornea,  indicating  the  collection  of  a  con-  ""'^ ' 
siderable  quantity  of  fluid  in  the  posterior  chamber, 
iridectomy  is  less  likely  to  be  successful  than  if  the  iris 
is  in  its  normal  position.    These  chances  are  still 
further  reduced  if  we  can  make  out  a  central  opacity 
in  the  capsule  of  the  lens,  a  condition  often  indicative  Capsular 
of  detachment  of  the  retina.*  _  _  _ 

There  may  be  some  little  difficulty  in  removing  a 
portion  of  the  iris,  in  cases  where  it  is  swollen  from  the 
pressure  of  the  products  of  inflammation,  or  has  under- 
gone atrophy.  Under  these  circumstances,  Von  G-raefe 
remarks : — 

"  I  employ  straight,  pupillary  forceps,  with  sharp  Graefe'a 
teeth,  which,  instead  of  following  the  ordinary  direc-  forceps, 
tion,  I  apply  to  the  iris  somewhat  jDerpendicularly ; 
according  to  my  experience,  such  an  instrument  is  of 
very  great  service  under  these  circumstances. "f 

Traumatic  Iritis. — The  general  principles  upon  Te.vuma- 
which  we  should  conduct  the  treatmeut  of  a  case  of  Tbitis. 
traumatic  iritis,  difl"er  in  no  respect  from  those  already 


*  Professor  A.  von  Graefo  "  On  Iridectomj^,"  p.  2G6.  (New 
Sj'denham  Society.) 
t  Idem,  p.  284. 
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laid  down  for  our  guidance  in  other  forms  of  inflamma- 
tion of  the  iris ;  but  we  frequently  meet  with  compli- 
cations in  these  cases,  arising  from  the  lens  having 
been  injured,  together  with  the  iris.  Under  these  cir- 
cumstances, the  capsule  is  often  perforated,  and  the 
lens  substance  swells,  becomes  opaque,  and  by  pressing 
upon  the  iris,  keeps  up  violent  irritation  and  inflam- 
mation of  the  part. 

Whenever  a  case  of  this  tind  presents  itself  to  our 
notice,  it  is  well  to  remove  the  lens  at  once.  The  patient 
should  be  placed  under  the  influence  of  chloroform,  and 
a  Weiss's  stop-speculum  having  been  adjusted,  the 
surgeon  should  make  an  opening  through  the  upper 
portion  of  the  sclerotic  as  if  for  iridectomy ;  about  a 
fourth  of  the  iris  should  be  excised,  and  the  lens  must 
then  and  there  be  removed,  if  necessary  by  aid  of  a 
scoop.  A  few  drops  of  a  strong  solution  of  atropine 
are  subsequently  to  be  dropped  into  the  eye,  and  the 
case  treated  as  one  of  ordinary  linear  extraction. 

The  success  of  this  operation,  in  cases  such  as  I 
have  above  described,  depends  upon  the  promptness 
with  which  it  is  undertaken.  If  the  surgeon  attempts 
palliatives,  such  as  leeches  and  the  like  remedies,  in 
the  hope  of  reducing  the  inflammation,  the  chances  are 
that  his  opportunity  will  slip  away,  and  general  in- 
flammation, and  perhaps  abscess  of  the  globe  will 
supervene  ;  whereas,  if  iridectomy  is  at  once  performed, 
and  the  lens  removed,  the  patient  will  be  saved  much 
suffering,  and  with  the  aid  of  an  artificial  lens  in 
the  shape  of  spectacles,  may  regain  a  very  fair  amount 
of  vision. 

Occasionally  a  chip  of  steel,  or  some  such  foreign 
body,  gets  lodged  in  the  iris,  causing  violent  inflam- 
mation. Supposing  the  lens  has  not  been  wounded, 
we  may  succeed  in  extracting  the  foreign  body  with  a 
pair  of  can7iula  forceps  ;  or,  I  do  not  hesitate  to  make 
a  free  opening  in  the  cornea,  and  introduce  a  pair  of 
iridectomy  or  other  small  forceps,  to  secure  and  remove 
the  off'endingT^ubstance.  Should  the  lens  be  also  in- 
volved, a  traumatic  cataract  being  present,  it  is  ad- 
visable to  perform  an  iridectomy,  including  the  foreign 
body  in  the  portion  of  the  iris  excised,  and'then  extract 
the  opaque  lens  as  above  described. 

I  have  already  stated  that  degenerative  changes  in 
one  eyeball  may,  by  sympathetic  irritation,  afi'ect  the 
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otlier  eye,  causing  an  insidious  form  of  iritis,  or  irido-  In  sympa- 
clioroiditis,  which  generally  advances  steadily,  and  ends  ^^^^f^^ 
in  total  blindness,  unless  we  can  remove  the  diseased  move  bad 
eyeball,  which  is  the  primary  source  of  irritation.  eye. 

WOUNDS  AND  INJURIES  OF  THE  IRIS. 

Incised  Wounds. — I  have   given  an  account  of  inciskd 
the  symptoms  and  treatment  of  prolapse  of  the  iris  Wounds. 
following  perforation  of  the  cornea  (page  268),  it  is 
consequently  unnecessary  for  me  to  return  to  the 
subject. 

A  simple  incised  woiind  of  the  iris  is  a  rare  accident,  Rarely 
for  in  the  majority  of  instances  the  lens  is  involved  in  simple, 
the  injury,  and  a  traumatic  cataract  results.  Incised 
wounds  of  the  iris  are  always  attended  with  more  or 
less  hjEmorrhage  into  the  anterior  chamber,  and  tem- 
porary impairment  of  vision.    Inflammation  seldom  Not  fol- 
foUows  clean  incisions  of  the  iris,  as  for  instance  those  j^mmi 
made  in  the  formation  of  an  artificial  pupil,  but  the  tion. 
edges  of  the  wound  gape  open,  leaving  a  space  through  Apt  to 
which  the  rays  of  light  reach  the  retina.    Occasionally  ^  ^  ' 
the  lips  of  an  incised  wound  unite,  a  blood  clot  forming 
between  them,  its  fibrine  becoming  organized,  drawing 
the  edges  of  the  wound  together  ;  but  in  instances  of 
this  kind  the  contractile  power  of  the  iris  has  com- 
monly been  impaired  by  previous  inflammation,  which 
prevents  the  wound  from  gaping  open  as  it  does  in  the 
healthy  tissue. 

After  an  incised  wound,  the  eye  must  be  kept  at  rest 
until  the  blood  in  the  anterior  chamber  has  become 
absorbed.  We  can  hardly  venture  on  a  prognosis  till 
this  has  occurred.  ,     i    •  • 

Foreign  bodies  sometimes  become  lodged  m  the  ins  Foreibit 
without  wounding  the  lens  ;  they  may  be  best  seen  on  l"^^^^ 
examining  the  eye  by  the  oblique  method  of  illumina- 
tion. Having  discovered  the  situation  of  the  offending 
particle,  the  cornea  should  be  punctured,  and  a  pair  of  should  be 
canmila  forceps  passed  into  the  anterior  chamber  ;  the  removed, 
foreign  body  being  seized,  it  may  usually  be  withdrawn 
from  the  eye  without  difficiilty.   The  pupil  should  sub- 
sequently be  kept  fully  dilated,  and  the  eye  at  perfect 
rest  till  all  signs  of  irritation  have  subsided. 

It  will  generally  be  necessary  to  administer  chloro-  under  chlo- 
form,  in  order  that  we  may  command  the  eye  durmg 
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the  operation,  and  we  stould  never  delay  the  removal 
of  the  foreign  body  for  one  hour  longer  than  is  neces- 
sary. If  the  eye  is  already  inflamed,  this  will  be  an 
additional  reason  for  immediate  interference,  rather 
than  an  indication  for  delaying  the  operation.  Should 
there  be  any  difficulty  in  seizing  the  foreign  body,  it  is 
advisable  to  make  a  larger  opening  in  the  cornea,  and 
to  excise  a  portion  of  the  iris,  removing  it  from  the  eye 
together  with  the  foreign  body.* 

Instances  have  been  recorded,  and  I  have  myself  met 
with  them,  in  which  particles  of  steel  and  similar  sub- 
stances have  become  encysted  in  the  iris,  and  yet  given 
rise  to  no  irritation  ;  but  cases  of  this  description  are 
so  rare,  and  destructive  inflammation  of  the  globe  of 
the  eye  so  constant  a  result  of  the  presence  of  a  foreign 
body  in  the  iris,  that  we  are  not  justified  in  trusting  to 
natiire  in  such  cases. 

In  wounds  of  the  iris,  whether  incised,  or  resulting 
from  the  presence  of  a  foreign  body  in  the  eye,  it  is 
advisable  to  dilate  the  pupil  with  atropine,  before 
venturing  on  a  prognosis,  or  any  particular  line  of 
treatment;  because  the  lens  may  have  been  wounded, 
and  the  point  of  injui-y,  which  is  perhaps  covered  by 
the  iris,  may  not  be  apparent  until  the  pupil  is  fully 
dilated.  A  complication  of  this  kind  would,  of  course, 
materially  affect  the  prognosis,  a  traumatic  cataract 
in  all  i^robability  resulting  from  the  injury  to  the 
lens. 

Detachment  op  the  Iris  from  its  ciliary  border  may 
be  complete,  that  is,  the  whole  of  the  iris  may  be 
detached ;  or  a  mere  slit  may  exist  in  its  ciliary  border. 
An  accident  of  this  kind  usually  occurs  from  an  injury, 
as  for  instance  from  a  blow  with  the  fist  upon  the  eye. 
In  these  cases  the  nature  of  the  accident  may  not  be 
detected  in  the  first  instance  on  account  of  the  eflTusion 
of  blood  which  takes  place  into  the  anterior  chamber. 
It  will  be  necessary,  therefore,  to  be  guarded  in  our 
prognosis,  as  it  is  impossible  to  determine  the  extent 
or  nature  of  the  injury,  or  if  it  be  complicated  with 
detachment  of  the  retina,  until  the  effused  blood  has 
become  absorbed. 


*  See  cases  in  point,  by  F.  Homer :  OpMluamic  Review,  vol.  i 
p.  loo.  ' 
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If  a  portion  of  the  iris  has  been  detached  from  its 
ciliary  border,  as  soon  as  the  aqueous  becomes  clear,  we  |,j}^e§"P 
shall  notice  a  false  piipil, 
varying  in  size  according  2g 
to  the  extent  of  the  de- 
tachment of  the  iris  {vide 
Fig.  28).    The  part  of 
the  pupil  corresponding 
to  the  detached  border 
of  the  iris  is  uninfluenced 
by  the  stuntilus  of  Hght, 
its  nerves  and  contractile 
tissue  having  been  torn  through  at  the  point  of  separa- 
tion of  the  iris  from  its  ciliary  border.    In  instances 
where  the  Hue  of  separation  is  narrow,  it  often  re- 
quires a  very  careful  examination  of  the  parts  to 
detect  the  lesion,  and  to,  account  for  the  otherwise  in- 
explicable irregularity  and  inaction  of  a  portion  of  the 

patient's  sight  is  usually  somewhat  impaired  by  Sight 
an  accident  of  this  kind,  the  irregularity  of  the  pupd  P 
interfering  with  perfect  vision ;  and  if  the  rent  m  its 
ciliary  border  is  a  large  one,  a  number  of  extraneous 
rays  of  light  enter  by  the  artificial  pupil,  and  falling 
on  the  retina,  produce  considerable  confusion  m  the 
visual  image.    In  a  remarkable  instance  the  whole  of  Case  of 
the  iris  was  removed  by  Von  Graefe  ;  and  what  is  most 
curious  is  the  fact  recorded  by  Mr.  Soelberg  Wells, 
that  the  patient's  vision  was  as  perfect  without  his 
iris  as  with  it.    Mr.  Wells  remarks  of  this  case*— 
"  The  field  of  vision  of  the  right  eye,  in  which  the  ins 
had  been  extracted,  is  normal ;  the  sight  most  excellent, 
so  that  the  patient  can  count  fingers  at  the  distance 
of  120—140  feet,  and  can  read  the  smallest  print.  He 
possesses  great  power  over  the  dispersed  rays,  and  does 
not  find  himself  in  the  least  dazzled  by  the  hght.  And,  v 
lastly,  to  crown  all,  the  accommodative  power  of  this 
eye,  with  its  irideremia  totalis,  is  almost  perfect 

^        can  do  little  in  the  way  of  treatment,  in  cases  of  Treatment 
detachment  of  the  iris,  beyond  keeping  the  eye  at  rest, 
for  the  accident  is  irremediable,  so  far  as  the  reparation 
of  the  injury  is  concerned. 

»  Ophthalmic  Hospital  Reports,  vol.  ii.  p.  199. 
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Laceration  op  the  Pupil. — A  few  cases  of  lacera- 
tion of  the  pupillary  margin  of  the  iris  have  been 
recorded,  following  blows,  and  unaccompanied  by 
either  a  wound  or  external  injury  to  the  globe  of  the 
eye.*  It  is  diflBcult  to  conceive  how  an  accident  of 
this  kind  can  take  jolace  from  concussion,  nevertheless 
a  rent  of  the  pupillary  border,  and  in  other  cases 
rupture  of  the  fibres  of  the  iris,  have  been  known  to 
follow  it.  As  the  opening  in  the  iris  is  nearer  the 
axis  of  vision  than  in  detachment  of  its  ciliary  border, 
the  defect  of  sight  is  greater,  because  the  rays  of  light 
fall  on  the  retina  nearer  the  macula  lutea. 


Ctsts  op 
Iris 

often  follow 
a  clot  of 
blood. 


Varieties. 


TUMOURS  OP  THE  IRIS. 

Cystic  tumours  of  the  Iris  are  rare,  and  when  met 
with,  as  a  general  rule,  follow  an  injury  to  the  eye, 
and  the_ formation  of  a  clot  of  blood  in  the  substance 
of  the  iris  ;  but  independently  of  accidents  cystic 
tumours  do  occasionally  grow  from  the  iris.  They 
usually  api^ear  as  a  small  transparent  vesicle  springing 
from  a  broadish  base  attached  to  the  anterior  surface 
of  the  iris.  Mr.  Hulke  remarks— "  An  examination 
of  all  the  cases  which  I  have  been  able  to  collect 
shows :  I.  That  cysts,  in  relation  with  the  iris  pro- 
jectmg  into  the  anterior  chamber,  originate  in  two 
situations,  1,  in  the  iris  ;  and  2,  in  connexion  with  the 
ciliary  processes.  The  first  lie  between  the  uveal  and 
the  muscular  stratum  of  the  iris,  and  are  distinguished 
by  the  presence  of  muscular  fibres  upon  their  anterior 
wall ;  the  second  lie  behind  the  iris,  and  bear  the  uveal 
as  well  as  muscular  strata  on  their  front.  II.  It  also 
shows  that  these  cysts  are  of  more  than  one  kind; 
that  there  are,  1,  delicate  membranous  cysts,  with  an 
epithehal  hning  and  clear  limpid  contents  ;  2,  thick- 
walled  cysts,  with  opaque  thicker  contents  (whether 
these  are  genetically  distinct  from  1  we  are  not  yet  in 
a  position  to  determine,  but  it  seems  probable  that 
they  are  so);  8,  sohd  cystic  collections  of  epithe- 
lium, wens  or  dermoid  cysts  ;   4,  cysts  formed  by 


*  "Injuries  of  the  Eye,  Orbit,  and  Eyelids  "  bv  G  Lawson 
p.  123.    See  also  M.  Wecker's  "Maladies  S  Yeu^'  p  39?' 
Case  in  point,  OpMluxlmic  Review,  vol.  ii.  p.  213.  " 
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deliquescence  in  myxomata.  III.  As  regards  treat- 
ment, pitncture,  simple  or  combined  with  laceration.  Should  be 
is  so  generally  unsuccessful,  that  excision  is  always  ^^'^'sed. 
preferable.  It  is  evident  that  the  chances  of  success 
will  be  proportionate  to  the  completeness  of  the  ex- 
cision, and  the  practicability  of  this  will  vary  with  the 
size  of  the  cyst  and  the  extent  of  its  connexions,  and 
with  its  position  in  or  behind  the  iris."*  It  is  clearly 
advisable,  therefore,  to  excise  the  cyst  together  with 
the  segment  of  the  iris  fi-om  which  it  springs,  as 
speedily  as  i^ossible,  otherwise  the  abnormal  growth 
may  excite  dangerous  irido-choroiditis,  or  sympathetic 
disease  in  the  other  eye. 

Condylomata  may  often  be  seen  springing  from  the  condtlo- 
iris  in  cases  of  parenchymatous  inflammation,  and  I  mata.. 
described  their  appearance  when  speaking  of  that 
affection.  Should  the  condyloma  increase  to  any  con- 
siderable size,  it  may,  by  coming  in  contact  with  the 
cornea,  excite  keratitis,  which  no  treatment  will  relieve 
until  the  cause  of  the  irritation  has  been  removed. 

The  syphilitic  history  of  the  case  would  lead  us  to  a  Generally 
correct  diagnosis  of  the  disease;  and  its  treament  is  syphilitic; 
comprised  in  that  already  recommended  in  parenchy- 
matous iritis.  There  is  only  one  condition  of  the  parts, 
that  I  am  aware  of,  which  could  be  mistaken  for  the 
disease  in  question,  and  that  is  the  presence  of  neo- 
plastic growths,  such  as  are  sometimes  observed  on 
the  iris  in  those  who  suflFer  from  leprosy  ;  but  the 
appearance  of  the  patient,  under  these  circumstances, 
would  at  once  correct  an  erroneous  impression  as  to 
the  natiire  of  the  disease.  It  is  possible,  of  course, 
that  a  leprous  patient  may  contract  syphilis,  and 
therefore  suffer  from  condylomata  of  the  iris,  but  such 
cases  are  rarely  met  with. 

Medullary  Cancer  of  the  iris  is  occasionally  seen.  ^^^^'^^""^ 
A  case  of  this  kind,  under  Mr.  Dixon's  care,  presented 
the  following  characters :— The  patient  appears  to 
have  been  a  healthy  man,  twenty-five  years  of  age. 
It  was  quite  uncertain  how  long  the  tumour  had  been  Case, 
in  existence,  but  when  first  seen  it  almost  filled  the 
anterior  chamber;  it  was  a  greyish,  jelly-like  mass, 
with  opaque  points  scattered  through  it,  and  was 


*  Ophthalmic  Hospital  Reports,  vol.  vi.  p.  16. 
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abundantly  supplied  -with  mimite  bloodvessels  ;  tbe 
cornea  was  transj^arent,  and  tintil  tbe  mass  covered 
the  pupil  the  man  could  see  perfectly.*  Mr.  Dixon 
removed  the  eyeball,  and  the  patient  made  a  raj^id  re- 
covery ;  and  up  to  the  time  of  the  publication  of  the 
report  no  return  of  the  disease  had  occurred. 

Another  case  of  a  very  similar  nature,  is  detailed  in 
tbe  same  number  of  the  Oi)hthalmic  Reports,  by  Mr. 
Cowell.  But  cancer  commencing  in  the  iris  is  a  com- 
paratively rare  affection ;  and  malignant  disease  of 
the  internal  tunics  of  the  eye  usually  finds  its  nidus 
in  the  choroid,  and  gradually  invades  the  other  struc- 
tures contained  within  the  eyeball. 

Cysticeeci  of  the  Iris  are  occasionally  met  with ; 
Fig.  29  is  a  copy  of  a  drawing  from  one  made  by  Mr. 
Teale,  jun.,  showing  the  position  of  a  cysticerctis 
attached  to  the  iris,  which  he  re- 
moved, together  with  a  portion  of  the 
iris,  by  an  iridectomy.  The  eye, 
prior  to  the  operation,  presented  the 
following  appearances  : — On  the  sur- 
face of  the  lower  part  of  the  iris 
was  seen  an  opaque  body,  constricted 
in  the  middle,  and  rather  larger  than 
a  hemp-seed,  which  was  evidently 
causing  some  distress  to  the  eye. 
The  conjunctiva  was  slightly  in- 
jected ;  the  cornea  was  bright,  but 
dotted  on  its  posterior  surface  with  minute  spots, 
as  in  corneo-iritis  ;  _  the  iris  was  active,  except  at  the 
situation  of  the  white  body,  near  which  it  was  adherent 
to  the  capsiile  of  the  lens ;  tension  normal.  Reading 
No.  16,  Jaeger.f 

In  instances  of  tbis  kind  the  plan  of  treatment 
adopted  by  Mr.  Teale  possesses  considerable  advantages 
over  any  other,  the  cysticercus  being  removed  from 
the  eye,  together  with  the  portion  of  tbe  iris  to  which 
it  was  attached,  by  an  iridectomy. 

Leprous  affections  of  the  Iris  are  extremely  com- 
mon among  persons  suffering  from  leprosy— in  fact, 
in  cases  of  this  disease  of  long  standing,  it  is  rare  to 


*  Ophthalmic  Hospital  Reports,  vol.  v.  p.  230. 
t  itfe?«,  vol.  v.  p.  320. 
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find  Ihe  iris  and  comea  healthy.  I  have  observed  that 
as  a  general  rule  the  cornea  is  affected  before  the  iris  in 
these  cases,  and  that  plastic  iritis  is  more  common  than 
the  parenchymatous  form  of  disease.  Leprous  tubers 
form  on  the  iris  as  they  do  on  the  cornea,  and  espe- 
cially on  the  conjunctiva,  vide  page  293. 


JUNCTION Ali  DISEASES  OF  THE  IKIS. 


Myduiasis  is  an  abnormal  dilatation  of  the  pupil,  Mtdbi- 
occurring  independently  of  disease  of  the  deeper  struc- 
tures  of  the  eye ;  so  that,  although  the  pupil  does  not 
contract  on  exposure  to  light,  and  the  patient  suffers 
from  impairment  of  vision,  in  consequence  of  the 
excess  of  light  admitted  into  the  eye,  still  this  defect  ot  pupil, 
is  remedied  by  placing  a  diaphragm,  with  a  small  hole 
drilled  through  it,  in  ftront  of  the  eye.  The  outer  rays 
of  the  cone  of  light  impinging  on  the  retina  being 
cut  off,  the  defective  vision  is  in  great  part  corrected ; 
and  the  patient,  while  looking  through  the  bole  in 
the  diaphragm,  sees  well.  This  contrivance  will  not, 
of  course,  overcome  defects  due  to  loss  of  accommoda- 
tion, depending  on  causes  similar  to  those  which  in- 
duce the  mydriasis.  The  same  result  may  be  attained 
by  causing  the  pupil  to  contract  by  the  application  of 
Calabar  bean  to  the  eye.  The  above  definition  of 
mydriasis,  therefore,  excludes  all  cases  of  dilatation  of 
the  pupil  depending  on  deep-seated  disease  of  the  eye. 

Mydriasis  may  be  confined  to  one  eye,  or  both  eyes 
may  be  affected.    The  cause  of  the  dilatation  of  the  Causes : 
pupil  may  be  the  suspension  of  the  functions  of  the  ^j^^j.^l^^gj^'f 
third  nerve,  the  circular  fibres  of  the  iris  being  thus 
paralysed,  for  when  this  nerve  is  divided  the  pupil  re- 
mains dilated.    The  same  effect  may  be  induced  by 
irritation  of  the  cervical  branches  of  the  sympathetic,  orsympiw 
which  are  distributed  to  the  dilatator  pupillae :  this  thetic. 
muscle  being  thrown  into  action,  the  pupil  dilates.* 

The  Treatment  must  evidently  depend  on  the  nature  Treatment. 
of  the  disease.    In  some  few  instances  it  appears  to 
arise  from  reflex  action,  excited  by  the  presence  of  a 
foreign  body  on  the  cornea  or  conjunctiva;  or  it  may 
be  that  some  more  distant  branch  of  the  sentient  nerve 


*  J.  Bell  on  the  Pathology  of  Certain  Forms  of  Dilated  Pupil. 
Edin.  Med.  Journal^  No.  X.,  p.  017. 
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is  in  the  first  instance  affected,  the  irritation  being 
conveyed  by  reflex  action  through  the  oculo-motor 
nerve,  and  thereby  destroying  the  contractile  power  of 
the  circular  fibres  of  the  iris.  In  these  cases  our  first 
care  should  obviously  be  to  remove,  if  possible,  the 
cause  of  the  irritation. 

If  the  mydriasis  appears  to  depend  on  defective 
action  of  the  third  nerve,  Faradization  may  be  useful ; 
the  action  of  the  galvanic  current,  however,  should 
never  be  continued  for  more  than  a  few  seconds  at  a 
time,*  and  if  the  pupil  does  not  contract  speedily 
under  its  influence,  we  can  expect  but  little  benefit 
from  continuing  this  treatment.  Should  the  patient 
have  suffered  from  syphilis,  the  case  must  be  treated 
upon  the  principles  generally  appUcable  under  such 
circumstances. 

If  the  dilatation  of  the  pupil  results  from  irritation 
going  on  in  the  intestinal  canal,  whether  excited  by 
worms,  or  any  other  cause,  and  j^ropagated  through 
the  symjDathetic  to  the  radiating  fibres  of  the  iris,  we 
must  endeavour  to  remove  the  source  of  irritation  by 
anthelmintics  in  one  case,  and  by  a  blue  pill  and  black 
draught  in  another.  From  my  own  expeiience,  I  am 
inclined  to  believe  that  some  such  source  of  in-itation 
is  the  most  frequent  cause  of  mydriasis ;  and  these 
remote  remedies  may  do  more  to  overcome  the  dilata- 
tion of  the  impil  than  anything  else.  The  affection 
may  be  relieved  by  the  instillation  of  a  solution  of 
Calabar  bean,  but  can  liardly  be  cured  unless  by  appro- 
priate treatment  directed  towards  the  restoration  of 
the  functions  of  the  stomach,  liver,  or  any  other  organ 
which  may  appear  to  be  at  fault. 

We  might  class  among  these  cases  instances  of  ex- 
cessive anaemia,  following  disease  of  the  spleen,  in 
which  dilatation  of  the  pupil  is  accompanied  by  ac- 
commodatory  asthenopia.  The  cause  of  the  impair- 
ment of  vision  in  these  instances  is  obvious  enough, 
and  the  old  prescription  of  "  plenty  of  water,  air,  and 
iron,"  or  "  washing,  airing,  and  ironing"  your  patient, 
is  the  only  rational  plan  of  treatment. 

Myosis  is  precisely  the  opposite  condition  to  my- 
driasis ;  the  pupil  being  abnormally  contracted,  and 
failmg  to  dilate  as  it  should  do  when  the  patient  is 


•  Vide  page  100, 
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placed  in  a  dark  room,  or  after  sunset.  TTie  pupil  will,  ^"P'^^^j  ^ 
however,  expand  under  the  influence  of  mydriatics ;  ^  ' 

and  it  may  then  be  noticed  that  it  is  perfectly  regular, 
and  hence  its  inability  to  dilate  is  clearly  not  dependent 
on  synechia. 

The  contraction  of  the  pupil  under  ordinary  circum-  From  ex- 
stances  is  a  reflex  action,  excited  by  the  stimulus  of 
light  falling  on  the  retina,  and  being  propagated  to  the  nerve.'*^ 
oculo-motor  nerve,  so  that  the  circular  fibres  of  the  iris 
contract  and  close  the  pupil  (see  p.  8).  If  only  a 
small  quantity  of  light  enters  the  eye,  as  is  the  case 
after  sunset,  its  action  on  the  retina  is  slight;  and, 
consequently,  the  excitation  of  the  third  nerve  is  pro- 
portionably  less  than  in  daylight,  the  pupil  remaining 
semi-dilated.  Division  of  the  sympathetic  in  the  neck 
is  likewise  followed  by  contraction  of  the  pupil,  the 
dilatator  impiUce  being  paralysed :  lesions  of  the  spinal  Or  paralysis 
cord  affecting  the  sympathetic  may  thus  produce  °^g't^^P*' 
myosis  ;  so  that,  in  instances  of  myosis,  we  must  con- 
sider all  the  circumstances  of  the  case  by  the  light  of 
our  knowledge  of  the  physiology  and  patholog;y_of  the 
third  and  sympathetic  nei-ves.  This  condition  is 
occasionally  caused  by  long-continued  work  upon 
minute  objects,  as  for  instance  in  watchmakers  the 
sphincter  muscle  of  the  iris  acquiring  a  preponderating 
power  over  the  dilatator. 

Cases  of  myosis  are  sometimes  mistaken  for  hemera-  Mistaken 
lopia  (night  blindness),  in  that  the  patient  complains  joF^'g'^* 
principally  of  impairment  of  vision  coming  on  after  ^ 
sunset,  which  evidently  depends  on  an  insufficiency  of 
lio-ht  reaching  the  retina,  through  tlie  contracted  pupil, 
to  produce  distinct  vision.    The  patient  has  no  pain 
in  the  eye,  and  his  sight  is  good  during  the  day.  The 
case  very  much  resembles  one  of  hemeralopia,  with  this 
difierence,  however  :  that  in  hemeralopia  the  pupil  acts 
freely,  the  disease  essentially  consisting  in  a  temporary 
loss  of  power  in  the  retina,  arising  from  over-stimula- 
tion, or  from  ana3mia  of  its  nervous  elements;  the 
latter  being  by  far  the  most  common  cause  of  night 
blindness. 

We  know  at  present  so  little  about  the  functions  of 
the  sympathetic,  that  it  is  impossible  to  understand 
why,  in  some  cases  of  habitual  constipation,  or  of  Dyspepsia 
dyspepsia,  myosis  occurs.    We  suppose  that  it  arises  ^^^^^1° 
from  some  disturbance  of  the  sympathetic,  propagated 
to  the  branches  supplying  the  iris— a  very  vague  ex- 
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planation,  it  is  true,  but  the  best  we  can  give  of  the 
matter.  lu  cases  of  this  kind,  our  wisest  plan  of  treat- 
ment is  to  correct  and  improve  the  state  of  the  diges- 
tive organs  as  far  as  we  can. 

Irritation  of  the  oculo-motor  nerve,  arising  from 
meningitis,  or  a  clot  of  blood,  or  other  affection  of  the 
brain  substance  from  which  the  nerve  originates,  may 
induce  contraction  of  the  pupil ;  but  under  these  cir- 
cumstances, the  myosis  is  a  very  unimportant  matter 
in  comparison  with  the  primary  disease. 

Artificial  mydriasis,  and  myosis,  may  be  induced 
respectively,  by  the  action  of  atropine  and  Calabar 
bean,  as  well  as  by  some  other  drugs. 

TiiEM  ULCUS  Ibis  (iridodonesis)  is  very  seldom  seen 
unless  the  lens  has  been  removed.  As  the  iris  rests  on 
the  crystalline,  we  can  readily  understand  that  when 
the  lens  is  taken  away,  having  lost  its  support,  it 
hangs  like  a  loose  curtain  in  the  anterior  chamber, 
and  consequently  has  a  tremulous  movement  im- 
pai-ted  to  it  when  the  eye  is  turned  from  one  side  to 
the  other.  The  same  result  may  occur  from  an  excess 
of  aqueous  in  the  posterior  chamber,  forcing  the  lens 
backwards  and  the  iris  forwards  (hydro-ophthalmia) 
—a  condition  but  rarely  met  with,  "if  the  vitreous  is 
in  a  fluid  condition,  the  lens  may  sink  deeply  into  it, 
receding  from  the  iris,  and  iridodonesis  result.  Under 
these  circumstances,  the  ophthalmoscope  will  reveal  the 
nature  of  the  disease,  and  the  cause  of  the  tremulous 
movement  of  the  iris. 

Hippus.-In  this  afi'ection  of  the  iris,  the  pupil 
dilates  and  contracts  rapidly,  involuntarily,  and  in- 
dependently  of  the  stimulus  of  light.  It  is  usually 
met  with  in  cases  of  retinal  disorder,  and  still  more 
often  m  affections  involving  the  membranes  of  the 
brain.   It  has  been  noticed  as  occurring  in  instances  of 

Nystagmus.— a  his  latter  condition  of  the  eye  is 
described  by  Dr.  Mackenzie  as  being  an  involuntary 
motion  of  the  eyeball  from  side  to  side,  due  to  clonic 
spasm  of  the  recti,  and  symptomatic  of  various  nervous 
diseases  :  as  hysteria,  epilepsy,  chorea,  and  so  on 


AUTinCIAL  PUPIL. 

Aettftcial     The  opekations  usually  employed  for  the  formation 
of  an  artificial  pupil  are  three  in  number    1st  Ex 
cision  of  a  portion  of  the  iris;  2nd.  The  operation 
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known  as  iridesis,  or  displacement  of  the  pupil ;  3rd.  "Various 

Iridectomy.  .  operations. 

Before  describing  the  method  of  performing  these 
operations,  I  would  observe  that  the  chief  danger  we 
have  to  avoid  in  practising  them  is,  not  to  wound  the  [^^^J'j^*"'^*^ 
lens,  and  thereby  cause  a  traumatic  cataract.  Ordi-  °  ® 
nary  caution,  especially  if  our  patient  is  under  the 
influence  of  chloroform,  will  enable  us  to  steer  clear  of 
this  danger ;  and  it  is  almost  impossible  to  lay  down 
any  rules  which  would  be  of  assistance  in  the  matter. 
A  gentle  hand  and  steady  eye,  with  a  thorough  know- 
ledge of  the  anatomy  of  the  parts,  are  the  principal 
requirements  in  these  as  in  other  operations  on  the 
eye. 

1.  Excision  oi"  the  Iris. — Chloroform  having  been  i.  Exci- 
administered,  the  patient  being  laid  on  his  back  upon  f°-^l°'^ 
a  couch  in.  front  of  a  good  light,  and  a  stop-speculum 
adjusted,  the  surgeon  stands  in  the  position  most 
convenient  to  effect  the  work  he  has  to  perform,  and  JP^^^t'^f 
secures  the  eyeball  hy  seizing  a  fold  of  the  conjunctiva,  jg^.g  took, 
near  the  margin  of  the  cornea,  with  a  pair  of  toothed 
forceps.    He  then  passes  a  broad  needle  through  the 
margin  of  the  cornea,  at  a  spot  nearest  to  the  point  at 
whicli  he  proposes  excising  the  iris.    A  Tyrrell's  blunt 
hook  is  to  be  inserted  sideways  through  the  opening 
in  the  cornea,  and  passed  onwards  until  its  hooked 
extremity  reaches  the  margin  of  the  pupil,  when  it  is 
to  be  turned  downwards,  so  as  to  hook  over  the  pupil- 
lary margin  of  the  iris.    The  instrument  is  then  to  be  Withdraw 
carefu]ly°withdrawn  from  the  eye,  being  again  partly  IJ^H'^^ 
rotated,  and  dragging  with  it  a  small  fold  of  the  ins.  u-ia. 
Immediately  this  fold  is  drawn  out  beyond  the  wound 
in  the  cornea,  an  assistant  should  snip  it  off,  close  to 
the  edges  of  the  wound,  with  a  pair  of  curved  scissors; 
the  speculum  is  then  to  be  removed,  and  the  eye  kept 
closed  with  a  pad  and  bandage  for  a  few  days. 

If  an  extensive  and  deep  opacity  of  the  cornea  Modittca- 
exists  immediately  in  the  axis  of  vision,  preventing 

corneal 

our  seeing  the  edge  of  the  pupil,  although  it  may  opacity, 
have  been  dilated  with  atropiue,  it  is  evident  that  we 
cannot  perform  the  operation  above  described.  It 
would  be  a  dangerous  proceeding  to  grope  about  with 
the  blunt  hook  in  the  anterior  chamber,  m  the  hope  ot 
seizing  the  pupillary  margin  of  the  iris  which  we 
cannot  see  through  the  opaque  cornea.    Under  these 
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circumstances  a  modification  of  Tyrrell's  operation  is 
rendered  necessary. 
Operation        In  place  of  passing  a  hook  into  the  anterior  cham- 

wth  for- 
ceps. 

V  i  Fig.  30, 


*5 


2.  Iridbsis, 
Operation. 


A  fold  of 
iris  with- 
drawn. 


ber,  it  will  be  requisite  to  make  tbe  oj^ening  in  the 
cornea  sufficiently  large  to  allow  of  a  pair  of  cannula 
or  iridectomy  forceps  being  introduced  into  the  eye. 
A  fold  of  the  iris,  as  near  as  possible  to  its  pupillary 
margin,  is  to  be  seized,  and  having  been  withdrawn 
through  the  wound,  is  to  be  snipped  off  close  to  the 
cornea  by  an  assistant  (Fig.  30).  Care  mast  be  taken 
that  the  iris  is,  if  practicable,  excised  from  its  pupillary 
margin  outwards. 

2.  Iridodesis,  or  IRidesis. — Another  operation  em- 
ployed for  the  formation  of  an  artificial  pupil,  and 
named  "  Iridesis,"  is  performed  as  follows.  The 
position  of  patient  and  surgeon  is  precisely  the  same 
as  in  th.e  operation  above  described :  the  eyelids  are 
to  be  separated  with  a  spring  specul^^m,  and  the  globe 
of  the  eye  fixed  by  seizing  a  fold  of  the  conjunctiva 
near  the  inner  margin  of  the  cornea.  A  narrow-bladed 
knife  is  then  to  be  passed  througb  tbe  sclerotic,  close 
to  the  margin  of  the  cornea,  the  blade  of  the  instrument 
penetrating  the  anterior  chamber  immediately  in  front 
of  the  iris ;  a  pair  of  cannula  forceps  is  to  be  introduced 
into  the  eye  through  the  wound,  and  a  fold  of  tbe  iris 
is  to  be  seized  about  midway  between  the  ciliary  and 
pupillary  borders;  the  forceps  are  then  to  be  with- 
drawn, togetlier  witli  the  fold  of  iris,  through  the 
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wound,  so  as  to  drag  the  pupil  towards  the  sclerotic,  a  ligature 
In  place  of  excising  the  extruded  portion  of  the  iris,  applieil. 


Fig.  31. 
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as  in  the  last  operation,  a  fine  silk  ligature  is  to  be 
tied  round  it  close  to  the  lips  of  the  wound.  The 
small  knob  of  strangulated  iris  thus  formed  will  be 
sufficiently  large  to  prevent  its  slipping  back  into  the 
anterior  chamber  (Fig.  31).  Subsequently,  the  edges 
of  the  wound  unite,  and  effectually  entangle  the  iris 
in  the  cicatrix,  thus  keeping  the  pupil  permanently 
displaced  outwards.* 

As  there  is  some  little  trouble  in  applying  the  liga- 
ture to  the  fold  of  the  iris,  after  it  is  drawn  through 
the  wound  in  the  sclerotic,  it  is  well  to  be  prepared 
beforehand  for  this  difficulty.  Alter  the  opening  in 
the  sclerotic  has  been  completed,  Mr.  Critchett  recom- 
mends that  a  loop  of  fine  silk  be  passed  over  the  end  of 
the  cannula  forceps  ;  as  the  instrument  enters  the  eye 
the  loop  falls  dowu,  and  comes  to  rest  on  the  sclerotic 
over  the  edges  of  the  wound.  When  the  forceps  are  Method  of 
withdrawn,  and  the  fold  of  iris  pulled  out  through  the  tightening 
wound,  the  loop  of  silk  is  to  be  drawn  into  a  knot,  an 


Prepara- 
tion of  the 
ligature. 


*  Mr.  Critchett  on  Iridesis,  Ophthalmic  Hospital  Reports,  vol.  i. 
p.  220. 
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assistant  seizing  either  end  of  the  thread  with  a  pair  of 
cilia  forceps  {vide  Fig.  31).  The  advantage  of  using 
forceps  is,  that  it  facilitates  onr  taking  hold  of  the  ends 
of  the  silk  and  tightening  them  ;  it  is  difficult  to  mani- 
piilate  under  these  circumstances  with  one's  fingers, 
and  we  must  carefully  avoid  dragging  on  the  iris, 
otherwise  we  may  detach  it  from  its  ciliary  border  and 
do  irreparable  harm. 

The  opening  in  the  cornea  should  only  be  sufficiently 
large  to  allow  the  introduction  of  the  cannula  foi'ceps, 
otherwise  the  fold  of  the  iris,  after  it  has  been  tied, 
together  with  the  ligature,  may  slip  through  the  wound 
into  the  anterior  chamber  of  the  eye. 

The  object  of  this  operation  is  to  displace  the  pupil, 
and  bring  it  behind  a  healthy  portion  of  the  cornea,  in 
those  cases  where  the  axis  of  vision  is  occluded  by  cor- 
neal opacity.  Its  assumed  suj^eriority  over  excision  of 
the  ins  consists  in  this,  that  we  can  more  accurately 
command  the  size  of  the  pupil,  and  by  not  dividing 
the  circular  fibres  of  the  iris  the  contractility  of  the 
aperture  is  retained,  so  that  it  responds  to  the  stimulus 
of  light. 

3.  Iridectobiv. — The  instruments  required  for  this 
operation  will  be  a  stop-speculum,  to  keep  the  eyelids 
apart ;  a  pair  of  fixing  forceps,  to  steady  the  eyeball 
with;  a  broad  lance-shaped  knife,  either  straight  or 
bent  according  to  the  direction  in  which  we  propose 
making  the  iridectomy :  a  pairof  iris  forceps;  and  lastly, 
curved  scissors.  Dr.  Wecker's  iris  scissors  are  very 
useful  in  this  operation.  The  imtient  having  been  placed 
in  the  recumbent  position,  it  is,  as  a  general  rule,  very 
advisable  to  get  him  fully  xinder  the  eff"ects  of  Eether, 
so  as  to  render  him  completely  insensible  ;  a  stop- 
speculum  is  then  to  be  adjusted.  The  surgeon,  either 
in  front  or  behind  the  patient,  standing  or  sitting  as 
he  may  find  it  most  convenient  to  himself,  seizes  a  fold 
of  the  conjunctiva,  opposite  the  intended  point  of 
puncture,  with  a  pair  of  fixing  forceps,  so  as  to  steady 
the  globe  of  the  eye.  He  then  thrusts  the  lance- 
shaped  iridectomy  knife  through  the  sclero-corneal 
junction,  at  a  point  from  ^  to  1^  lines  behind  the 
margin  of  the  cornea,  and  thrusting  the  blade  of  the 
instrument  steadily  onwards,  close  in  front  of  the  iris, 
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an  opening  about  a  quarter  of  an  incli  long  is  made  in 
the  sclerotic.  The  knife  is  then  to  be  slowly  Avith- 
drawn,  so  that  there  is  no  sudden  rush  of  aqueous 
from  the  eye.  If  the  anterior  chamber  is  very 
shallow,  the  incision  may  best  be  made  with  a 
narrow-bladed  cataract  knife  ;  there  is  less  risk  of 
wounding  the  lens  than  with  a  lance-shaped  knife. 

The  surgeon,  still  fixing  the  globe  of  the  eye  with  one 
hand,  takes  a  pair  of  iridectomy  forceps  in  the  other ; 
and  if  the  iris  does  not  protrude  througli  the  wound,  he 
inserts  the  points  of  the  forceps  (closed)  through  the 
wound  in  the  sclerotic,  seizes  a  fold  of  the  iris  about  a  fold  of 
midway  between  its  ciliary  and  pupillary  borders,  and  '^it'i- 
drawing  the  fold  of  iris  out  through  the  wound,  an  divided^" 
assistant  cuts  off  the  requisite  amount  of  iris  with  a 
pair  of  scissors,  quite  close  up  to  the  edges  of  the 
wound  in  the  cornea.  In  many  cases  of  glaucoma  after 
the  opening  has  been  made  in  the  cornea,  the  iris  pro- 
trudes through  the  edges  of  the  wound  :  this  is  an 
advantage,  for  it  enables  us  to  seize  a  fold  of  the  iris 
without  inserting   the  forceps    into    the  anterior 
chamber. 

The  fold  of  iris  may  be  excised  as  above,  or  it  may 
be  cut  off  by  either  of  the  following  modifications  intro- 
duced by  Mr.  Bowman.*  The  iris  is  brought  outside  Bowman' 
the  chamber  as  above  described,  and  divided  with  method, 
small  scissors,  on  one  side  of  the  forceps,  from  the 
pupillary  to  the  ciliaiy  border,  the  forceps  pulling  it 
gentlj  at  the  same  time,  so  as  to  insure  this  complete 
division  of  it.  The  end  held  by  the  forceps  is  then 
torn  from  the  ciliary  attachment  as  far  as  the  angle  of 
the  incision,  and  even  dragged  upon  a  little,  so  as  to 
detach  it  beyond  the  angle,  and  then  divided  with  the 
scissors  quite  close  to  the  angle.  The  cut  end  then 
retreats  within  the  chamber.  The  opposite  side  of  the 
prolapsed  part  is  then  seized  and  dealt  with  exactly  in 
the  same  manner.  But  however  the  iris  is  excised, 
great  care  must  be  taken  that  none  of  the  iris  is  left 
between  the  lips  of  the  wound,  lest  the  healing  process 
be  imperfect,  and  subsequent  ii-ritation  occur  in  the 
eye. 


*  British  Medical  Journal,  1862,  vol.  ii.  p.  382. 
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This  proceeding  is  shown  in  Fig.  31*  I. ;  a  tlie  pro- 
lapse, divided  into  two  portions  at  h.   The  lower  jDortion 

is  to  be  drawn,  in  the 
Fig.  31*,  I.  direction  of  c,  to  the 

lower  angle  of  the 
incision,  and  snipped 
off.  The  upper  por- 
tion is  then  to  be 
drawn  in  the  direc- 
tion of  d,  and  also 
divided. 

Instead  of  dividing 
it  into  two  portions, 
the  prolapse  may  be 
drawn  to  one  angle 
of  the  incision,  and 
i:)artly  divided  close 
uj:)  to  the  angle  ;  the 
other  portion,  being 
then  gently  torn  from 
its  ciliary  insertion 
(slight  snijis  with  the 
scissors  aiding  in  the 
division),  and  drawn  to  the  opposite  angle,  is  there 
to  be  completely  cut  off.  This  is  illustrated  in  Fig.  II. ; 
a,  the  prolapse  di-awn  down  to  the  lower  angle  a'  of  the 
incision,  where  the  inferior  portion  is  to  be  divided, 

and  the  other  drawn 
IIT.  up  in  the  direction 

-.-v^n^iiiiuii:;;:::..  of  1),  to  thc  upiDcr 

angle  of  the  incision. 

The  latterproceed- 
ing  is  perhaps  to  be 
preferred  if  there  is 
much  bleeding,  for 
then  it  is  not  always 
easy  to  find  the  uncut 
portion,  more  par- 
ticularly if  it  has  slipped  back  between  the  lips  of 
the  wound.  Either  method  will  yield  an  excellent 
artificial  pupil.  The  iris  will  be  torn  away  quite  up 
to  its  ciliary  attachment,  and  the  pupil  will  conse- 
quently reach  quite  to  the  periphery  (Fig.  III.). 

If  there  is  any  haemorrhage  into  the  anterior  cham- 
ber, the  fluid  blood  should  be  permitted  to  escape  before 
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coagulation.  To  eflfect  this  object  a  small  curette 
should  be  inserted  between  the  lips  of  the  wound, 
slight  pressure  being  at  the  same  time  made  upon  the 
eyeball  with  the  fixation  forceps,  so  as  to  facilitate  the 
escape  of  the  blood.  The  curette  should  not  be  in- 
serted into  the  anterior  chamber.  If  the  blood  does 
not  flow  off  readily,  it  should  not  be  forced  out,  but  be 
permitted  to  remain,  for  it  will  soon  be  absorbed,  par- 
ticularly if  a  compressive  bandage  is  applied.* 

The  excision  of  the  iris  having  been  completed,  the  After- 
stop-speculura  is  to  be  removed,  and  the  eye  kept  closed  treatment, 
with  a  pad  and  bandage.    If  the  patient  suffers  much 
pain  subsequently  to  the  operation,  a  few  doses  of 
morphia  may  be  administered,  but  this  is  seldom 
necessary. 

In  performing  the  operation  of  iridectomy,  the  chief  Cautions, 
points  to  attend  to  are, — 1st,  to  make  a  free  opening  i-  J^®* 
into  the  anterior  chamber.    With  a  wound  less  than  a  sciexotfc  ° 
quarter  of  an  inch  long,  it  is  almost  impossible  to  com-  be  free, 
plete  the  operation  satisfactorily.    A  larger  opening  in 
the  sclerotic  can  do  no  possible  harm ;  the  wound  will 
heal  in  twenty-four  hours  ;  there  is  no  fear  of  prolapse 
of  the  iris ;  and  the  more  frequently  I  operate,  the 
more  convinced  I  am  that  a  free  opening  is  most 
essential  to  the  siiccess  of  iridectomy. 

2nd.  Be  careful  to  keep  the  point  of  the  knife  mid-  2.  Be  careful 
way  between  the  iris  and  cornea.    By  attending  to  °or®ea."" 
this  rule,  both  the  lens  and  cornea  will  escape  injury. 

3rd.  It  is  necessary  that  the  ciliary  attachment  of  ^j^J^^-g"'* 
the  iris  should,  if  practicable,  be  divided.    The  edges 
of  the  wound  must  be  carefully  freed  from  any  portion 
of  the  iris  ;  if  tags  of  it  are  left  between  them,  a^ 
troublesome  fistula  of  the  sclerotic  may  form,  or  con- 
tinued irritation  of  the  iris  may  be  established. 

4th.  Do  not  be  over-anxious  to  remove  the  blood  ^j^^^'^^ 
from  the  anterior  chamber,  after  the  operation,  with  a  biood.*"^ 
scoop ;  it  is  speedily  absorbed,  and  in  the  meantime 
can  do  no  great  harm. 

With  regard  to  the  position  of  the  opening  to  be 
made  in  this  iris,  other  circumstances  being  favourable, 
the  superior  section  of  the  iris  should  be  removed,  as  An  upper 
the  upper  lid  covers  the  part  to  a  considerable  extent,  prrferatle. 


*  J.  Soelberg  Wells  "  On  Glaucoma  and  its  Cure  by  Iridec- 
tomy," p.  79.    London,  18C4. 
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After- 
treatment. 


and  in  this  way  lessens  the  blurring  caused  by  the 
excessive  amount  of  light  which  would  otherwise 
reach  the  retina.  In  instances  of  ulceration  or  opacity 
of  the  cornea,  the  position  of  the  iridectomy  must  be 
adapted  to  the  circumstances  of  the  case. 

The  knife  employed  in  making  the  oi^ening  through 
the  upper  and  inner  pai*t  of  the  sclerotic,  should  have 
the  blade  bent  at  an  obtuse  angle  with  the  shaft ;  an 
instrument  of  this  kind  facilitates  the  operation.  But 
in  making  the  lower  and  outer  section,  I  prefer  such 
a  knife  as  one  ordinarily  uses  in  cases  of  linear  extrac- 
tion. 

The  after-treatment  consists  in  keeping  a  pad  and 
bandage  over  the  eye,  and  the  patient  should  be  con- 
fined to  his  bed  for  a  few  dnjs.  The  wound  in  the 
sclerotic  heals  in  three  or  four  days.  Nevertheless,  it 
frequently  happens,  as  in  instances  of  inflammatory 
glaucoma,  that  a  few  days  after  the  operation  of  iri- 
dectomy the  tension  of  the  eyeball  increases,  and  con- 
tinues in  this  condition  for  some  time,  after  which  the 
intra-ocular  pressure  diminishes,  but  the  full  advan- 
tages of  the  operation  are  not  perfected,  until  it  may 
be  six  weeks,  or  even  two  months'  time  after  it  was 
performed. 

Increasing  use  of  Iridectomy. — It  is  remarkable  how 
rapidly  the  advantages  to  be  derived  from  the  opera- 
tion of  iridectomy  have  been  developed,  and  its  em- 
ployment extended,  since  its  first  introduction  at  a 
very  recent  period  into  ophthalmic  practice.  Iridec- 
tomy is  especially  called  for  in  glaucoma,  acute  choroi- 
ditis, irido-choroiditis,  raj)idly  advancing  or  intractable 
ulcers  of  the  cornea,  in  occlusion  of  the  puj^il,  and,  in 
combination  with  other  operative  means,  for  the  re- 
moval of  the  lens. 

Iridectomy,  when  the  patient  is  under  the  influence 
of  chloroform,  and  with  a  stop-speculum  to  separate 
the  lids,  is  by  no  means  a  difficult  undertaking,  and  it 
is  an  operation  which  every  medical  man,  however 
small  his  field  of  work,  should  be  prepared  to  under- 
take promptly,  as  being  in  some  instances  the  only 
means  at  command  for  saving  a  patient's  sight. 

P™^'^^  Circumstances  requiring  an  Artificial  Pupil.— 
WHEN  KB-  We  may  now  proceed  to  consider  the  circumstances 
QUIRED.      which  necessitate  an  operation  for  an  artificial  pupil, 


Iridectomy, 
its  in- 
creasing 
usefiiJness. 


When 
called  for. 


An  easy 
operation. 
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and  tlie  condition  of  an  eye  whicli  would  lead  xis  to 
choose  one  opei'ation  in  preference  to  anotker  for  the 
end  we  have  in  view :  this  is  evidently  to  make  an 
opening  through  the  iris' behind  a  healthy  portion  of 
the  cornea,  when  vision  is  prevented  by  a  central 
opacity  of  the  cornea,  a  closed  pupil,  or  other  obstruc- 
tion to  the  passage  of  the  rays  of  Hght  to  the  retina. 

The  conditions  necessary,  therefore,  for  the  success-  Conditions 
ful  performance  of  this  operation,  are— First,  that  a  ^^^^g^f^^J^g, 
portion  of  the  cornea  be  transparent,  and  its  curvature 
not  greatly  altered,  otherwise  the  refraction  of  the  rays 
of  light  which  reach  the  retina  may  be  so  much  de- 
ranged as  to  lead  to  sei-ious  impairment  of  vision. 
Secondly,  if  the  iris  is  completely  adherent  to  the  lens 
or  cornea,  we  can  hardly  expect  to  be  able  to  form  an 
artificial  pupil.  Lastly,  the  lens  and  internal  mem- 
branes of  the  eye  must  be  tolerably  healthy,  otherwise 
the  making  of  an  opening  in  the  iris  will  scarcely  im- 
prove the  patient's  condition. 

We  may  generally  form  a  tolerably  accurate  judg-  Amount 
ment  as  to  the  state  of  the  retina  under  these  circoni-  ^sjt 
stances,  by  holding  a  bright  lamp  in  front  of  the 
affected  eye.  The  degree  in  which  the  patient  is  con- 
scious of  the  illumination  will  be  our  guide  to  the 
amount  of  retinal  sensibility  ;  if  he  cannot  distinguish 
the  existence  of  the  flame  it  will  be  useless  operating.* 

The  tension  of  the  eyeball  will  also  afford  us  valuable  Tension  of 
information  as  to  the  condition  of  the  deeper  structures. 
In  many  instances  the  globe  will  be  found  soft  and 
hopelessly  atrophied;  in  other  cases  its  tension  may 
be  increased  from  intra-ocular  pressure  :  in  either  case, 
our  chance  of  success  by  means  of  an  artificial  pupil 

will  be  lessened.  ,  ni.  ■  r 

1.  In  cases  of  central  opacity  of  the  cornea,  whether  ipC^°'^^''' 
complicated  with  staphyloma  or  not,  but  obstructing  central 
the  passacre  of  light  to  the  retina,  it  is  well  in  the  first  opacity, 
place  to  apply  atropine  to  the  eye,  and  thus  discover 
to  what  extent  the  pupil  is  dilatable.    If  the  pupil  ex- 
pands freely,  it  will  be  advisable  to  make  an  artificial  iridesis,  it 
pupil  behind  a  transparent  portion  of  the  cornea,  and,  f^^^PjiJ'* 
if  practicable,  on  the  inner  side  of  the  original  pupil. 
Should  the  cornea  not  be  clear  in  this  position,  we 


"  Icouographie  Ophthalmologiquo,"  par  J.  Si^'liel,  p.  451. 
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must  make  tlie  artificial  pupil  beMnd  tlie  outer  and 
upper  section  of  the  cornea ;  and  failing  this,  behind 
the  most  healthy  part  of  the  cornea. 

But  if,  in  central  opacity  of  the  cornea,  we  find  the 
pupil  will  not  dilate  at  all,  the  iris  being  firmly  tied 
down  to  the  caj)sule  of  the  lens  or  to  the  cornea,  it  will 
be  necessary  to  employ  the  forceps  in  order  to  with- 
draw a  fold  of  iris  from  the  eye,  which  must  then  be 
snipped  off  by  an  assistant. 

With  regard  to  the  dimensions  of  an  artificial  pupil, 
this  will  depend  miich  on  the  condition  of  the  cornea  ; 
but  as  a  general  rule,  we  may  endeavour  to  imitate 
nature  in  this  respect,  making  one  opening  through 
the  iris  about  the  size  of  the  healthy  semi-dilated 
pupil. 

2.  It  may,  however,  be  necessary  to  make  an  arti- 
ficial opening  through  the  iris  under  other  circum- 
stances than  those  of  opacity  of  the  cornea ;  as,  for 
instance,  after  injuries  or  wounds  of  the  cornea,  where 
a  prolapse  of  the  iris  has  taken  place  into  the  wound 
and  the  pupil  has  been  drawn  into  the  cicatrix.  Such 
an  accident  sometimes  occurs  after  extraction  of  the 
lens.  In  cases  of  this  kind,  it  will  be  well  to  use  the 
forceps,  excising  a  fold  of  the  iris  as  nearly  as  possible 
in  the  axis  of  vision.  To  prevent  any  dragging  on  the 
iris  during  the  operation,  the  opening  in  the  cornea 
must  be  made  well  forward,  in  fact,  as  near  as  pos- 
sible to  the  position  of  the  artificial  pupil,  without 
bemg  actually  in  front  of  it,  and  so  obstructing  the 
passage  of  the  light. 

8.  Again,  in  cases  where  the  pupil  has  been  closed 
by  neo-plastic  growths,  the  result  of  iritis,  it  will  be 
necessary  to  open  a  passage  for  the  rays  of  light 
through  it.  I  have  already  described  the  operatioif  of 
corelysis  (p.  320),  employed  in  breaking  down  partial 
synechia,  under  the  heading  of  iritis,  because  it  often 
forms  a  very  important  element  in  the  treatment  of 
that  afi'ection,  preventing  a  recurrence  of  the  inflam- 
mation. But,  as  I  then  remarked,  if  the  pupil  is 
entirely  closed,  and  atropine  fails  to  dilate  it,  we  must 
resort  to  the  operation  of  iridectomy,  removing  a  por- 
tion of  the  upper  section  of  the  iris ;  for  it  is  not 
sufficient  in  this  case  simply  to  make  a  passage  for 
the  rays  of  light  to  the  retina,  we  must  also  endeavour 
to  prevent  the  occurrence  of  those  glaucomatous 
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changes  which  tend  to  absolute  destruction  of  the 
eye.* 

4.  Lastly,  an  artificial  pupil  may  be  necessary  in  4.  in 
certain  forms  of  zonular  cataract,  characterized  by  cataract, 
central  opacity  of  the  lens,  its  margin  being  perfectly 
transparent.    A  cataract  of  this  kind  has  but  little 
tendency  to  spread,  and  therefore  it  will  be  unnecessary 
to  remove  the  lens  ;  but  the  pupil  may  be  very  advan- 
tageously displaced  towards  the  margin  of  the  lens,  so  Iridesis. 
that  for  all  practical  purposes  his  eye  will  be  a  very 
good  one.f 

We  are  often  consulted  by  patients  having  one  sound  ^J^^^u^^  a 
eye,  and  the  other  damaged  in  such  a  way  as  to  render  P^^^'g  ^^j^^^ 
an  artificial  pupil  necessary  for  the  perfection  of  vision  ;  one  eye  is 
and  the  question  arises  as  to  how  far  it  is  advisable  ^o^^^'^'^ 
to  operate  on  the  diseased  eye,  when  the  patient  sees 
perfectly  well  with  the  other  one. 

As  a  rule,  it  is  well  to  operate  on  the  diseased  eye, 
for  in  the  first  place  we  may,  by  this  means  restore 
binocular  vision,  and  can  most  certainly  enlarge  the 
field  of  view  by  bringing  both  eyes  into  play.  The 
only  objection  which  can  well  be  urged  against  this 
proceeding  is  that  the  eye  operated  on  is  apt  subse- 
quently to  become  either  inverted  or  everted,  being  a  possible 
involuntarily  turned  in  such  a  direction  that  the  rays 
of  light  from  the  object  under  observation,  passmg 

jection. 

through  the  artificial  pxipil,  shall  fall  upon  the  macula 

lutea.    To  effect  this  if  the  pupil  is  normal  in  one 

eye,  and  eccentric  in  the  other,  one  eye  must  evidently 

be  rotated  inwards  or  outwards,  as  the  case  may  be, 

so  that  rays  may  reach  the  corresponding  portions 

of  the  retina?.    But  even  supposing  a  squint  to  arise 

under  these  circumstances,  we  need  hardly  take  this  Not  a  vnlid 

contingency  into  consideration  when  weighing  the  o"®- 

pros  and  cons  of  making  an  artificial  pupil. 

It  will  of  course  be  necessary,  before  operating  m 
cases  of  this  kind,  to  ascertain  the  amount  of  vision 
the  patient  possesses  with  the  diseased  eye ;  it  is  use- 
less interfering  if  it  has  no  perception  of  light ;  m  fact, 
we  must  take  the  precautions  I  have  already  detailed 
regarding  these  matters,  and  act  in  every  way  accord- 
ing to  the  rules  laid  down. 


*  Ophtlwlmic  Ilo.ijnlal  Reports,  vol.  i.  p.  207. 
t  /rfem,  vol.  iv.,  p.  15U ;  Cases  and  Eemarks  by  Mr.  Cntcliclt. 
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With  regard  to  the  size  and  position  of  an  artificial 
pupil— First  if  the  eye  to  be  operated  on  is  tolerably 
healthy,  make  a  small  opening  in  the  iris ;  it  prevents 
"  blurring."  _  Second,  make  the  opening,  if  possible, 
behind  the  internal  and  inferior  part  of  the  cornea, 
otherwise  in  its  external  and  superior  part.  Third,  if 
both  eyes  are  operated  on,  make  the  artificial  pupils, 
if  practicable,  behind  the  corresponding  parts  of  the 
cornea, 

DISEASES  OF  ANTERIOR  CHAMBER. 

The  Anterior  Chamber  is  formed  in  front  by  the 
cornea,  and  behind  by  the  iris  resting  on  the  crystal- 
Ime,  and  as  the  lens  varies  in  size  at  different  periods 
of  life,  the  form  of  the  anterior  chamber  is  likewise 
subject  to  variation. 

Changes  in  the  Aqueous.— I  have  already  described 
the  changes  which  the  aqueous  undergoes  in  cases  of 
iritis  (p.  298).  It  may  be  simply  discoloured,  as  in 
jaundice,  or  more  commonly  its  transparency  is  dimi- 
nished by  the  efiects  of  inflammation  on  the  cells  of  the 
ins  and  posterior  elastic  lamina  of  the  cornea.  Pus 
may  find  its  way  into  the  anterior  chamber  from  the 
cornea,  iris,  or  choroid;  and  lastly,  its  watery  elements 
may  become  mixed  with  blood,  or  a  clot  may  form  in 
it,  hajmorrhage  having  taken  place  from  either  the  iris 
or  choroid.  Under  these  varying  circumstances,  the 
dimness  of  vision  is  the  result  of  injury  or  disease  of 
far  graver  consequence  than  the  abnormal  state  of  the 
aqueous,  which  is  the  immediate  cause  of  it ;  the  latter 
may  quickly  regain  its  normal  condition,  if  the  dis- 
turbmg  influences  which  have  affected  it  are  removed 

Foreign  bodies  in  the  Anterior  Chamber  —In  the 
16th  number  of  the  Indian  Annals,  I  gave  the  details 
of  two  cases  of  film-ia  popUlosa  in  the  anterior  chamber 
ot  the  liuman  eye,  and  other  surgeons  have  described 
cases  of  a  smiilar  kind.  There  is  no  possibility  of 
mistakmg  the  appearance  presented  by  entozoa  of 
this  kind  m  the  anterior  chamber,  the  filaria  may  be 
distinctly  seen  moving  about  in  the  aqueous.  Entozon 
m  this  situation  excite  violent  inflammation  of  the  iris 
and  cornea,  and  probably  abscess  of  the  eyeball  un- 
less they  are  allowed  to  escape  from  the  ^ye.  This 
may  usually  be  effected  without  difficulty,  by  punc- 
tunng  the  cornea  with  a  narrow-bladed  knife  which 
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is  to  be  rotated  edgeways  as  it  is  withdrawn  from  the 
eye,  allowing  the  aqueous  to  escape  with  a  gush,  and 
with  it  the  entozoon.  Filaria  are  very  frequently  seen 
in  the  eye  of  the  horse  in  many  parts  of  India. 

Foreign  bodies  occasionally  find  their  way  into  the  Other 
anterior  chamber,  and  falling  downwards  to  its  lower  |^°'^'gn 
part  may  generally  be  extracted  by  opening  the  cornea, 
and  seizing  the  substance  with  a  pair  of  cannn.la 
forceps. 

While  performing  any  of  these  operations,  it  is  most 
advantageous  to  have  your  patient  under  the  influence 
of  chloroform ;  and  subsequently  atropine  should  be 
applied  to  the  eye,  and  the  lids  be  kept  closed  with  a 
pad  and  bandage  for  a  few  days. 


lillDO-CHOROIDITIS. 

Stellwag  von  Carion  remarks  that  this  form  of  dis-  i^idoj^_ 
ease  is  characterized  by  having,  in  addition  to  the  ^^jg 
symptoms  of  iritis,  a  very  great  impairment  of  vision,  definition, 
and  inflammatory  opacity  of  the  vitreous  humour. 

From  the  anatomy  of  the  parts  it  is  evident  that 
inflammation  of  the  iris  is  likely  to  spread  backwards 
to  the  choroid,  or  it  may  commence  in  the  latter  struc-  Pathology, 
ture  and  extend  to  the  iris.  When  the  disease  has 
been  in  existence  for  some  time,  it  is  difficult  to  ascer- 
tain whether  it  began  in  the  iris  or  the  choroid ;  but 
practically  this  is  notof  very  much  consequence,  as  the 
treatment  will  be  the  same  in  either  case.  We  may, 
however,  observe  as  a  guide  in  this  matter,  that  if  the 
affection  of  the  eye  has  commenced  in  the  ins  its 
structure  is.  usually  very  much  altered,  being  dis- 
coloured and  attenuated,  the  early  symptoms  of  the 
disease  being  referrible  to  iritis ;  but  it  the  choroid 
was  primarily  involved,  we  shall  have  a  more  marked 
history  of  complications  depending  on  changes  m  the 
vitreous  humour,  such  as  marked  dimness  of  vision, 
bodies  floating  about  before  the  patient's  eyes,  and 
ultimately  the  lens  becoming  cataractous,  the  opacity 
often  commencing  in  its  posterior  pole. 

Cases  of  irido-choroiditis  may  for  convenience  of 
description  be  divided  into  two  classes ;  although  m 
practice  they  will  frequently  be  found  to  run  the  one 
iiito  the  other,  nevertheless  the  division  is  sufficiently  Two  forms 
marked  in  most  cases  to  enable  us  to  follow  a  definite 
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Advanced 
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forward. 


Pupil 
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line  of  practice  appropriate  to  each  form  of  the 
disease. 

1.  Serous  IinDO-cnonoiDiTis  comrQences  with  loss 
of  sight,  usually  in  one  eye.  The  patient  complains 
of  a  clotid  or  film  over  the  visual  field  of  the  affected 
eye,  which  increases  day  by  day.  He  has  little  or  no 
pain  in  the  eye,  but  tenderness  on  pressure  over  the 
ciliai-y  region  ;  there  is  no  marked  photophobia.  On 
examining  the  eye  we  shall  notice  slight  subconjunc- 
tival injection,  often  limited  to  isolated  segments  of  the 
scleral  zone.  The  aqueous  humour  is  turbid,  and  in 
some  instances  flakes  of  opaque  matter  may  be  detected 
floating  in  it.  The  posterior  layer  of  the  cornea  is 
hazy,  and  dotted  as  in  keratitis  punctata.  As  the 
disea.se  advances  the  iris  is  discoloured,  the  pupil 
sluggish,  and  tied  down  by  synechia  of  greater  or  less 
extent  to  the_  capsule  of  the  lens ;  in  some  cases  the 
pupil  is  entirely  closed  by  neo-plastic  formations 
passing  between  it  and  the  capsule.  A  few  distended 
vessels  may  be  seen  coursing  over  the  iris,  and  these 
are  apt  to  give  way  and  cause  hemorrhage  into  the 
aqueous  chamber. 

If  the  dioptric  media  of  the  eye  are  sufBciently  trans- 
parent to  allow  of  our  examining  its  deeper  structures, 
the  vitreous  will  be  found  hazy  with  flocculent  bodies 
floating  about  in  it.  The  tension  of  the  eyeball  is 
normal  or  slightly  increased. 

_  As  the  disease  advances  the  subconjunctival  injec- 
tion IS  augmented,  and  so  also  the  tension  of  the  eye- 
ball ;  at  the  same  time  the  patient's  vision  becomes 
more  impaired.  The  synechia  increases,  and  the 
fibrous  structure  of  the  iris  is  more  and  more  dis- 
organized, it  becomes  relaxed,  and  finally  the  "iris 
projects  into  the  aqueous  chamber  irregularly,  attain- 
ing a  spongy  appearance."  This  bulging  forward  of 
the  ins  IS  very  marked,  and  is  due  to  the  collection  of 
serous  fluid  behind  it,  forcing  forward  those  attenuated 
portions  of  the  ins  which  are  not  tied  down  to  the  cap 
sule  of  the  lens.  In  the  meantime  the  neo-plastic 
growths  about  the  pupil  have  been  increasing,  becomincr 
organized  and  contracted,  so  that  the  pupil  may  be 
closed  by  a  false  membrane ;  it  assumes  an  irrco-nkr 
shape,  appeanng  like  a  minute  tendinous  spot  m  the 
centre  of  the  bulging  iris.  When  the  disease  has 
advanced  thus  far  the  tension  of  the  globe  will  have 
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become  lessened.    The  iris  undergoes  degeneration,  Atrophy  of 
and  the  patient's  sight  is  in  fact  almost  lost,  the  globe  ^  ®" 
rapidly  undergoing  atrophy. 

2.  Parenchymatous   Irido-choroiditis.  —  In  this  3.  Paren- 
disease  the  symptoms  are  from  the  first  more  severe 
than  in  the  serous  form  above  described;  the  pain  cuoho£- 
and  congestion  of  both  the  deep  and  superficial  vessels  ditis. 
of  the  conjunctiva  are  considerable,  the  tenderness 
over  the  region  of  the  choroid  is  marked,  and  the  Symptoms 
vitreous  is  quickly  and  extensively  involved.    The  iris 
is  much  discoloured,  and  pressed  forwards  towards  the  ^^^"^^^^^ 
cornea,  so  that  the  anterior  chamber  is  very  narrow 
from  before  backwards,  in  consequence  of  the  lens 
being  pushed  forwards  by  masses  of  parenchymatous 
materials  similar  to  those  described  in  the  correspond- 
ing form  of  iritis  ;  and,  as  I  mentioned  when  speaking 
of  Iritis,  these  growths  on  the  iris  are  apt  to  degenerate 
into  pus ;  so  in  the  form  of  irido- choroiditis  now  under 
consideration,  an  hypopion  is  from  time  to  time  noticed  Hypopion. 
in  the  patient's  eye,  caused  by  the  degeneration  of  the 
neo-plasma  in  the  ciliary  body.    Lastly,  the  iris  in 
instances  of  this  disease  is  frequently  closely  bound  closed 
down  to  the  capsule  of  the  lens  by  means  of  this  neo-  pupil- 
plastic  material  when  organized.    As  a  result  of  the 
diseased  action  going  on  in  the  ciliary  body  and  choroid, 
not  only  is  the  episcleral  zone  of  vessels  very  marked, 
but  numerous  large  and  tortuous  blood-vessels  may  iris 
be  seen  on  the  surface  of  the  iris  ;  there  are,  however,  vascular, 
none  of  the  irregular  projections  of  the  iris  noticed  in 
instances  of  serous  irido -choroiditis,  due  to  pressure  of 
fluid  from  behind  on  degenerated  portions  of  the  iris  ; 
the  iris  is  perfectly  straight  and  even,  although  pressed 
forwards,  it  may  be,  close  to  the  cornea. 

It  is  hardly  necessary  for  me  to  remark  that  a 
diseased  action,  such  as  that  I  have  now  described,  is 
hardly  likely  to  confine  itself  to  the  ins  and  ciliary 
body;  doubtless,  in  many  instances,  the  abnormal 
action  involves  the  choroid  and  retina,  in  hopeless  and 
endless  destruction. 

Prognosis— As  in  iritis,  so   irido-choroiditis,  the  Prognons. 
proo-nosis  will  be  more  favourable  in  the  serous  than 
m  the  parenchymatous  form  of  disease,  because,  as  I 
shall  subsequently  explain,  the  former  is  more  amenable 

Most  favour- 

fn  the  beneficial  influences  of  an  iridectomy  than  the  ableia 
latter!   But  whatever  the  form  of  the  indo-choroiditis,  ~  f--- 
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Atropine. 


Iridectomy. 


the  first  point  we  slionlcl  consider  iu  forming  a  ])rognof!is 
is  as  to  the  state  of  the  patient's  vision.  We  shall 
notice  if  he  can  see  large  objects— if  he  can  count 
fingers  held  up  before  the  diseased  eye  ;  if  not,  whether 
he  can  discern  the  flame  of  a  candle  in  a  dark  room. 
Under  the  latter  circumstance,  we  can  give  the  patient 
but  slight  hope,  for  in  all  probability  extensive  lesion 
of  the  choroid  and  retiiia  exists  in  addition  to  the 
irido-choroiditis ;  but  if  he  can  count  fingers  or  other 
large  objects  held  before  his  eyes,  and  the  disease 
is  of  the  serous  variety,  we  may  reasonably  hold  out 
to  our  patient  hopes  of  improvement.  We  shall 
also  be  guided  in  our  jDrognosis  by  the  amount  of 
atrophy  the  globe  has  undergone,  for  if  the  eyeball  is 
soft  and  much  shrunken  we  can  hardly  hope  for 
amendment,  although  if  its  tension  is  only  slightly 
diminished,  there  is  no  reason  why  it  should  not  regain 
its  normal  condition  after  an  iridectomy  ;  in  truth,  it 
often  does  so. 

Causes. — The  causes  which  give  rise  to  irido-choroi- 
ditis are  very  similar,  if  not  identical,  with,  those 
which  engender  iritis,  and  these  I  have  already 
noticed.  Severe  concussions  or  penetrating  wounds 
of  the  eye  may  set  up  inflammation  in  this  part,  as 
also  the  entrance  of  a  foreign  body  into  the  globe,  or 
dislocation  of  the  lens.  Irido-choroiditis  is  conse- 
qiiently  not  uncommon  after  the  operation  of  depres- 
sion of  the  lens,  or  after  extiaction  if  lenticular  matter 
is  left  in  the  eye.  But  a  more  common  cause  than  any 
of  the  above  is  the  presence  of  synechia  binding  the 
iris  down  to  the  capsule  of  the  lens ;  this,  by  constantly 
dragging  on  the  iris,  keeps  up  iierpetital  irritation, 
which  is  in  time  propagated  to  the  ciliary  body  and 
choroid,  and  thus  a  formidable  attack  of  irido-choroi- 
ditis may  be  induced. 

Treafmerif. — Evidently  as  synechia  is  the  most  pro- 
lific source  of  the  afi'ection  now  under  our  considera- 
tion, it  follows  that  in  instances  of  the  kind  we  must 
endeavour  to  break  down  the  synechia.  To  etfect 
this,  we  may  in  the  first  place  resort  to  the  instil- 
lation of  a  strong  solution  of  atropine;  this  failing 
to  dilate  the  pupil,  we  mxist  perform  an  iridec- 
tomy. 

With  regard  to  iridectomy  in  cases  of  severe  irido- 
choroiditis,  it  may  be  laid  down,  as  a  general  rule,  that 
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we  shall  in  tlie  ma  jority  of  cases  have  to  resort  to  this 
operation ;  it  is  in  fact  frequently  the  only  hope  for  the 
patient,  and  fortunately  in  some  apparently  most  un- 
favourable instances  of  this  dangerous  form  of  disease, 
iridectomy  has  a  marked  effect. 

It  not  unfrequently  happens  that,  in  attempting  to 
perform  an  iridectomy  in  cases  of  irido-choroiditis,  we 
find  that  the  iris  is  so  firmly  bound  down  to  the  cajDSule 
near  the  pupil,  that  on  withdrawing  a  fold  of  it  for 
excision,  it  breaks  away  from  its  attachments  to  the 
capsule,  leaving  a  narrow  ridge  of  the  iris  in  the  former 
position  of  the  pupil.  An  accident  of  this  kind  is  of 
little  consequence,  but  if  inflammatory  symptoms  going 
on  in  the  eye  prior  to  the  operation  do  not  quickly 
subside,  we  may  with  advantage  perform  a  second  Directions 
iridectomy  from  the  other  side  of  the  eye,  so  that  the  operation"*^ 
opposite  halves  of  the  iris  are  cut  ofi"  from  one  another. 
It  is  advisable  under  these  circumstances,  if  jDOSsible, 
to  cnt  away  a  portion  of  the  upper  and  lower  sections 
of  the  iris,  so  that  the  opening  through  it  may  be 
partly  covered  by  the  upj^er  eyelid.  JSTor  does  it  always 
follow  that  the  excision  of  a  second  portion  of  the  iris 
is  sufficient  for  our  purpose.  In  bad  cases  of  irido- 
choroiditis  we  have  Mr.  Bowman's  authority  for  ope- 
rating and  excising  a  third  section  of  the  iris.*  One  and  a  third, 
reason  for  this  is,  that  it  is  not  improbable  that  the 
space  from  which  we  have  excised  a  j^iece  of  the  iris  on 
the  first  and  second  occasions  may  have  been,  or  may 
subsequently  become,  filled  in  by  uveal  growths,  pre- 
venting light  from  reaching  the  retina;  nevertheless, 
these  primary  operations  will  have  reduced  the  hyper- 
action  going  on  in  the  part,  so  that  subsequently  to 
our  third  iridectomy  the  space  occupied  by  the  opening 
through  the  iris  may  remain  clear  ;  and  thus  the  last 
operation  is  by  far  the  most  satisfactoiy,  particularly 
in  cases  of  serous  irido-choroiditis.  In  the  parenchy-  Manage- 
matous  form  of  disease  we  cannot  but  fear,  under  any  neoplasms, 
circumstances,  that  abundant  neo-plasma  will  mate- 
rially interfere  with  our  best  endeavours,  and  will 
occupy  the  s])ace  partially  cleared  by  removal  of  a  por- 
tion of  the  iris.  In  cases  of  this  description  we  must 
nut  only  remove  a  piece  of  the  iris,  but  in  addition 
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the  neo -plastic  growth  behind  it.  The  straight-hooked 
forceps  are  best  adapted  for  removing  such  an  iris ; 
with  this  instrument  portions  of  false  membrane 
adhering  to  the  po&terior  surface  of  the  iris  may  be 
taken  away,  but  their  removal  often  endangers  the 
lens ;  for  this  reason,  and  also  because  the  lens  pressing 
on  the  iris  may  add  to  the  risk  to  which  such  an  eye 
is  exposed.  Von  Graefe  advises  the  removal  of  the  lens 
in  addition  to  an  iridectomy  by  means  of  the  following 
operation : — 

Graefe's         He  makes  the  flaj),  if  the  condition  of  the  cornea 
operations;  permits  it,  downwards,  avoiding,  if  possible,  to  wound 
the  iris ;  but  if  the  latter  is  greatly  bulged  forward, 
he  passes  the  knife  boldly  through  it,  and  in  the  latter 
case  the  capsule  is  already  sufficiently  divided  to  permit 
the  ready  egress  of  the  lens.    If  this  is  not  the  case, 
or  the  iris  has  remained  untouched,  he  introduces  a 
the  re-        pair  of  straight  forceps  or  a  hook,  and  removes  or  tears 
movai  of      as  much  of  the  iris  and  membrane  as  is  necessary  to 
the  lens.      jjermit  the  exit  of  the  lens.    After  the  operation  a 
compress  is  to  be  applied,  firm  at  first,  and  then  after- 
wards somewhat  looser.    There  is  generally  only  very 
slight  reaction,  so  that  the  patients  for  the  most  part 
only  want  to  remain  in  bed  for  a  day  or  two,  and  five 
to  seven  days  in  a  darkened  room. 

In  some  of  the  cases  the  condition  of  the  iris  begins 
to  improve  after  the  lens  has  been  removed.  The 
anterior  chamber  becomes  wider,  and  some  patients 
have  a  little  better  perception  of  light.  In  many  cases 
the  ciliary  neurosis  is  also  much  diminished.  For 
bleeding  into  the  anterior  chamber,  a  soft  compress  is 
best ;  sometimes  the  absorption  of  the  blood  may  take 
as  long  as  two  to  three  weeks. 
Theiridec-  A  month  or  six  weeks  after  the  extraction  the 
tomy.  iridectomy  is  to  be  made.  Von  Graefe  makes  a  large 
linear  incision,  passes  a  large  sharply -pointed  hook 
perpendicularly  through  the  tract  of  the  membranes. 
If  on  traction  of  the  hook  a  clear  black  pupil  of  mid- 
dling size  becomes  apparent,  and  vitreous  humour  pene- 
trates into  the  anterior  chamber,  he  considers  the 
dilaceration  as  sufficient.  If  this  is  not  the  case 
a  blunt  hook  or  a  straight  pair  of  forceps  should  be 
introduced  and  the  opening  enlarged.  The  same  will 
be  necessary  if  a  secondary  cataract  appears  in  the 
newly-made  pupil.    After  this  operation  the  cornea 
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becomes  plumper,  and  may  re-acquire  a  good  amount 
of  curvature. 

At  first  he  was  afraid  that  the  pupils  might  in  such 
cases  close  again,  but  this  is  fortunately  not  the  case, 
and  these  instances  form  in  this  respect  a  most  striking 
exception  to  those  in  which  an  iridectomy  has  been 
made  without  the  previous  removal  of  the  lens. 

Sympathetic   Irido-cyclitis,  or  inflammation  of  Stmpa- 
the   ciliary   body,   sometimes    called   "  sympathetic  l^f^o- 
ophthalmia,"   is   another  form  of  irido-choroiditis,  ctclitis. 
and  appears  to  be  the  result  of  morbid  irritation 
in  a  diseased  eye,  conveyed  by  means  of  the  ciliary 
nerves  to  the  sound  eye,  inducing  a  disposition  to 
congestion  and  the  inflammatory  proliferation  of  the 
tissues  in  the  latter.     This   most  dangerous  and 
insidious  form  of  disease  is  commonly  induced  by 
lesions  in  one  eye  keeping  up  persistent  irritation  ;  Causes, 
as,   for  instance,   the    irritation   and  irido-choroi- 
ditis brought  about  by  a  depressed  lens,  or  a  pene- 
trating wound  of  the  sclerotic  involving  branches  of 
the  ciliary  nerves  in  its  cicatrix.    Synechia,  however, 
alone  is  capable  of  keeping  up  so  constant  an  irritation 
in  one  eye  as  to  excite  sympathetic  irido-cyclitis  in  the 
other  eye.    Nor  is  it  by  any  means  in  the  active  stages 
only  of  disease  that  the  one  eye  thus  injuriously  affects 
the  other :  it  often  happens  that  a  globe  apparently 
atrophied  and  destroyed  still  remains  sensitive,  and  is  often  in- 
perhaps  subject  to  recurrent  paroxysms  of  pain ;  in  sidious. 
cases  of  this  description  it  is  by  no  means  rare  to  see 
sympathetic  irido-cyclitis  set  up  in  the  other  eye.  We 
have  always  to  bear  in  mind  the  fact,  that  an  eye  im- 
paired by  certain  forms  of  disease  or  accident  may 
exercise,  through  what  we  call  sympathetic  nervous 
agency,  a  most  pernicious  influence  over  the  sound 

We  may  conveniently  describe  the  form  of  disease 
we  are  now  considering  under  two  heads — serous  and 
parenchymatous  irido-cyclitis. 

1.   Serous  Irido-cyclitis. — In  the  early  stages 
serous  irido-cyclitis,  probably  the  only  symptom  of  cyclitis. 
which  the  patient  complains  is  dimness  of  vision ; 
everything  appears  as  though  seen  through  a  mist, 
and  "these  symptoms  are  more  marked  in  a  dim  light, 
as,  for  instance,  after  sunset ;  in  fact,  so  prominent  a 
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feature  is  this  of  the  complaint  that  it  is  sometimes 
mistaken  for  night  blindness.  As  the  disease  advances, 
the  patient  complains  of  opaque  bodies  floating  about 
before  his  eyes.  These  symptoms  depend  on  haziness 
and  subsequent  fluidity  of  the  vitreous  humour.  There 
may  be  little  or  no  pain  in  the  eye,  and  the  sclerotic 
zone  of  congested  vessels  may  be  wanting.  The  pupil 
responds  but  slowly,  if  at  all,  to  the  stimulus  of  light, 
and  frequently  takes  a  considerable  time  to  act,  on  the 
instillation  of  strong  mydriatics. 

In  other  cases  the  serous  effusion  takes  place  rapidly, 
and  under  these  circumstances  the  intra-ocular  pres- 
sure and  tension  of  the  eyeball  being  suddenly  aug- 
mented, the  patient  experiences  great  pain  in  the  eye 
and  corresponding  side  of  the  head  ;  the  sight  for  the 
time  being  is  almost  completely  destroyed.  In  these 
acute  cases  the  posterior  layer  of  the  cornea  becomes 
hazy,  its  epithelium  degenerating  into  opaque,  floccu- 
lent-looking  masses,  giving  the  cornea  a  speckled 
appearance ;  the  haziness  is  often  so  dense  that  the 
fibrous  structure  of  the  iris  cannot  even  be  seen 
through  it. 

2.  Parencliymatous  Irido-cyclitis  is  more  frequently 
met  with  as  a  result  of  morbid  action  in  a  diseased  eye 
propagated  to  a  sound  one,  than  the  serous  form 
above  described ;  and  I  cannot  too  strongly  impress 
the  fact,  that  the  invasion  of  this  most  destructive 
affection  of  the  eye  is  often  very  insidious.  The 
diseased  organ  is  probably  complained  of  from  time  to 
time,  more  as  an  annoyance  than  as  causing  any  great 
pain  or  inconvenience  to  the  patient;  it  is  perhaps 
tender  on  pressure,  and  neuralgia  of  the  brow  and 
temple  is  now  and  then  experienced.    Under  these  cir- 
cumstances, it  maybe  without  the  patient  suffering  any 
pain  in  it,  we  notice  a  slight  amount  of  subconjunctival 
injection  in  the  hitherto  sound  eye,  and  on  close  exa- 
mination find  the  iris  is  discoloured,  and  its  fibrous 
structure  indistinct;  it  does  not  respond  sharply  to 
the  stimulus  of  light,  and  the  anterior  chamber  is 
perhaps  diminished  in  depth.    In  other  cases,  besides 
these  signs  of  trouble  in  the  iris,  th^  patient  complains 
of  pain  in  the  eye,  especially  if  pressure  is  made  over 
the  ciliary  region,   photophobia,  lachrymation,  and 
supra-orbital  neuralgia.    After  a  short  time  the  pupil 
ceases  to  respond  to  light;  and  on  atropine  being 
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dropped  into  tlie  eye,  we  find  posterior  synechia  has  Synecbia, 
already  formed,  and  this,  rapidly  increasing,  glues 
the  iris  down  to  the  capsule  of  the  lens,  the  pupil 
being  frequently  closed  by  neoplastic  growths,  which 
may  assume  a  yellowish  colour.  Corresponding 
changes  occur  in  the  stroma  of  the  iris  and  choroid; 
their  fibrous  structure  becomes  atrophied  and  de-  Atrophy, 
stroyed.  The  lens  and  vitreous  participate  in  these 
degenerative  changes,  and  the  eye  in  too  many  cases 
is  hopelessly  and  irrecoverably  destroyed. 

There  is  another  class  of  cases  which  we  not  un- 
commonly meet  with  in  practice,  of  a  milder  nature 
than  either  of  those  above  described  ;  in  fact,  they  may 
be  called  rather  ''  synipathetic  irritation"  than  sympa-  "Sympa- 
thetic irido-choroiditis.  In  these  cases,  from  injury  or  the'^ic  irri- 
disease,  a  patient  loses  one  eye  totally  or  in  part.  It 
may  be  that  he  suffers  no  pain  or  irritation  in  the 
damaged  eye ;  but  from  time  to  time,  from  overwork, 
or  overfeeding,  very  probably  the  two  combined,  with 
excessive  smoking,  the  sound  eye  becomes  irritable  and 
congested,  the  subconjunctival  zone  of  vessels  is  in- 
jected, there  is  intolerance  of  light,  and  an  aching  pain  Symptoms, 
over  the  brow,  these  symptoms  being  augmented  by 
using  the  eye.  The  tension  of  the  eyeball  is  normal, 
and  the  pupil  responds  to  the  stimulus  of  light. 
After  a  few  days'  rest,  and  perhaps  a  little  judicious 
starving,  the  eye  resumes  its  normal  appearance,  and 
functions,  and  the  jiatient  continues  his  work  as  iisual.  Less 
These  cases  are  to  be  distinguished  from  sympathetic  dangerous, 
irido-choroiditis,  in  that  they  may  continue  for  years 
without  inducing  any  further  ill  consequences ;  but  if 
we  find  in  addition  to  these  troubles  that  the  patient 
has  tenderness  over  the  ciliary  region  of  the  sound  eye, 
the  tension  of  the  globe  being  increased,  and  that  his 
vision  is  becoming  impaired — it  may  be  only  slightly 
hazy — and  the  accommodation  less  sharp  than  here- 
tofore, perhaps  the  pupil  also  acting  sluggishly,  then 
we  have  no  longer  to  deal  with  sympathetic  irritation, 
but  with  irido-choroiditis  in  its  early  stages,  and  our 
prognosis  even  then  will  be  a  grave  one  in  proportion 
to  the  advance  made  in  these  symptoms  before  the 
patient  comes  under  our  observation. 

Ca  uses. — I  have  already  observed  that  symj^athetic  Causes. 
irido-choroiditis  most  frequently  arises  from  the  pre- 
sence of  a  foreign  body,  such  as  a  piece  of  a  gun  cap,  or 
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Foreign       some  sucli  hard  substance,  in  one  eye,  exciting  sympa- 

bodies.  tlietic  hyper  action  in  the  other  eye  through  the  influence 
of  the  ciliary  nerves.  Among  these  causes  we  must 
not  overlook  one  too  common  in  India — a  dislocated 
lens,  thrust  down  upon  the  ciliary  processes  by  native 
"  malls"  in  their  operation  for  the  cure  of  cataract. 
It  would  be  well  in  these  cases  if  the  injured  eye 
were  destroyed  entirely  by  suppuration,  for  an  eye 
destroyed  by  abscess  of  the  globe  seldom  excites 
sympathetic  irritation  in  the  other  eye.  This  fact 
is  accounted  for  by  the  assumption  that  in  abscess  of 
the  globe  the  ciliary  nei-ves  or  their  terminal  branches 
being  destroyed  in  toto,  they  can  no  longer  be  a 
starting-point  of  hyperaction  in  the  other  eye. 

Foreign  bodies,  however,  are  by  no  means  the  only 

Wounds.  cause  of  sympathetic  irido-choroiditis  ;  injuries  of  one 
globe,  such  as  an  incised  wound  of  the  sclerotic  and 
choroid,  as  cicatrization  proceeds,  may  involve  some  of 
the  branches  of  the  ciliary  nerves  and  so  set  up  sym- 
pathetic irritation.  StajDhyloma  of  the  iris  may  in 
like  manner  induce  this  dangerous  form  of  disease. 

inflamma-  Finally  we  must  bear  in  mind  that  internal  inflamma- 
tion  of  an  eye,  however  induced,  is  always  a  likely 
source  of  sympathetic  irritation  if  accompanied  by 
continued  tenderness  over  the  ciliary  region  of  the 
diseased  globe. 

Prognosis.  The  Prognosis  of  sympathetic  irido-choroiditis  is 
Mostly  un-  always  most  unfavourable,  although  in  its  early  stages 
favourable,  the  removal  of  the  diseased  eye  may  possibly  save  the 
sound  one ;  but  when  once  structural  changes  have 
occurred  in  one  eye  consequent  on  iri-itation  going  on 
in  the  other  one,  we  can  have  but  little  reasonable  hope 
of  saving  the  second  eye.  As  a  general  rule,  sympa- 
thetic disease  spreads  from  an  injured  or  diseased  eye 
to  the  other  one  within  a  period  of  a  few  weeks  or 
months,  but  it  may  happen  that  years  pass  over  before 
this  dangerous  affection  is  called  into  activity  in  the 
second  eye,  or  that  it  becomes  so  far  advanced  as  to 
attract  attention,  and  it  is  then  very  probably  too  late 
to  remove  the  diseased  eye.  The  operation  of  removal 
may  be  followed  by  temporary  reHef  under  these  cir- 
cumstances, but  cannot  be  at  all  depended  upon  for 
the  arrest  of  the  abnormal  action  in  the  second  eye. 
Trea/menf.  Treatment. — I  have  in  the  above  remarks,  so  re- 
peatedly observed  that  the  disease  we  are  now  consi- 
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derifig  hag  its  point  of  departure  in  a  diseased  or  in- 
jured eye,  that  we  can  readily  understand  the  necessity 
of  removing  a  diseased  globe  under  these  circum- 
stances.   As  a  general  rule,  therefore,  the  sight  of  one 
eye_  having  been  destroyed,  and  symptoms  of  hyper- 
action  arising  in  the  other,  we  should  at  once  recom- 
mend the  excision  of  the  diseased  globe  (p.  76).  Never-  Early  exci- 
theless,  we  cannot  even  then  assure  the  patient  that  ^'igga^sed 
the  disease  will  not  progress  in  the  other  eye.    It  is  eye. 
the  proper  treatment  to  adopt,  but  by  no  means  a 
specific  against  further  mischief,  and  almost  useless  if 
structural  changes  and  tenderness  over  the  ciliary 
region  have  set  in  in  the  second  eye. 

The  treatment  of  the  eye  in  which  disease  has  been 
established  by  sympathetic  irritation  is  most  unsatis- 
factoiy.    We  should  endeavour  to  keep  the  pupil  fully  Atropine 
dilated  with  atropine,  and  the  eye  should  be  main-  i'^^*- 
tained  in  a  state  of  perfect  rest,  the  patient  remaining 
in  a  dark  room,  and  partaking  only  sparingly  of  food. 
By  a  soothing  plan  of  treatment  we  may  hope  to  quiet 
down  the  inflammatory  attack  from  which  the  patient 
may  be  suffering,  at  any  rate  for  the  time  being  ;  but 
recur  it  is  almost  certain  to  do,  and  each  attack  adds 
to  the  damage  already  inflicted  on  the  eye.    Nor  can 
we  with  any  confidence  fall  back  upon  an  iridectomy  iridectomy 
in  instances  of  sympathetic  irido-choroiditis ;  in  the  ^^'^j^J^ 
early  stages  of  the  disease  it  may  perhaps  be  at- 
tempted,  but  I  fear  with  but  little  hope  of  relief ;  in  the 
latter  stages  the  iris  becomes  so  rotten,  and  firmly 
glued  down  to  the  capsule  of  the  lens,  that  it  breaks 
away  when  seized  by  the  iridectomy  forceps,  and  it  is 
useless  therefore  attempting  the  operation. 
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HypERiEMiA  or  THE  CHOROID. — Among  dark-skinned 
races,  the  pigmented  liexagonal  cells  prevent  our 
seeing  the  healthy  choroid  with  the  ophthalmoscoi^e. 

Passive  hyperismia  of  the  choroid  may  occur  with- 
out the  patient  being  at  all  aware  of  its  existence. 
Moreover,  the  tension  of  the  eyeball  is  generally  normal, 
the  iris  responds  to  the  stimulus  of  light,  and  the 
dioptric  media  appear  healthy  ;  but  from  time  to  time 
the  patient  suffers  from  what  he  calls  weak  eyes  :  there 
is  then  some  intolerance  of  light,  and  slight  j^ain  on 
pressure  over  the  globe  of  the  eye ;  the  sclerotic  zone 
of  vessels  is  probably  somewhat  congested,  and  con- 
junctivitis may  also  exist.  A  case  of  "this  description 
is  not  unfrequeutly  put  down  as  an  instance  of  sclero- 
titis, when  in  fact  it  depends  upon  hyperfemia  of  the 
choroid. 

One  of  the  earliest  alterations  observed  in  dark- 
skinned  people  in  hyperasmia  of  the  choroid  is  the 
removal  of  the  hexagonal  cells  of  that  structure. 
This  change. is  of  course  only  noticeable  among  coloured 
people.  Although,  generally  speaking,  these  cells  thus 
become  disintegrated  and  destroyed  in  passive  hyper- 
93mia,  in  some  instances,  it  seems  to  me,  they  are  simply 
pushed  back,  from  over  the  course  of  the  distended 
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vessels,  and  as  tlie  hypertemia  subsides,  they  recover 
their  position,  the  parts  returning  to  their  normal 
state. 

But  in  addition  to  these  changes  in  the  epithelial  Pigment 
layer  of  the  choroid,  its  pigment  cells  become  com-  g^^^j^* 
pressed  by  the  distended  capillaries,  and  aggravated  compressed, 
into  dense  masses ;   and  from  this  condition  they 
seldom  seem  to  recover,  remaining  as  patches  of  black 
pigment  more  or  less  closely  adherent  to  the  sclerotic. 
Whatever  the  office  of  these  choroidal  cells  may  be, 
we  may  be  quite  sure  that  changes,  such  as  I  have 
described,  cannot  occur  without  disturbance  to  the 
functions  of  the  choroid. 

Causes. — Hypersjemia  of  the  choroid  appears  at  times  Causes. 
to  arise  from  exhaustion  of  the  nerve  fibres  supplying  Nervous 
its  vessels,  it  may  be  from  over-work  or  stimulation,  or  exhaustion 
from  debility.    It  is  not  an  uncommon  thing  to  be  con- 
sulted by  young  men  complaining  of  gradually  in- 
creasing impairment  of  sight ;  they  are  weak,  with  a 
small  ii-ritable  pulse,  having  pallid  faces,  and  a  nervous 
uneasy  manner.     On  examining  the  eye  with  the 
ophthalmoscope,  we  notice  under  these  circumstances 
that  hyper{Bmia  of  the  choroidal  vessels  is  present, 
and  some  slight  opacity  of  the  vitreous  may  be  ob- 
served, dej^ending  very  probably  upon  exhaustion  of 
the  vaso- motor  nerves. 

In  instances  of  this  description  it  will  be  important  from 
to  determine  if  over-work,  disease,  or  venereal  excesses  various 
are  the  cause  of  the  hyperemia,  and  our  treatment 
must  be  directed  towards  the  removal  of  any  of  these 
depressing  influences,  so  as  if  possible  to  restore  the 
tone  of  the  nervous  system,  and  thereby  the  contrac- 
tility of  the  capillary  network  of  the  choroid. 

Passive  hyperaemia  of  the  choroid  may  result  from  Mechan'cal 
mechanical  causes,  as  for  instance,  from  pressure  obstruction 
exerted  on  the  veins  of  the  part,  or  from  more  general 
'  disorder  in  the  circulation,  depending  on  disease  of  the 
heart.    If  from  the  former  of  these  causes,  the  case 
will  very  probably  be  complicated  with  serous  effusion 
into  the  retina,  and  a  more  or  less  extensive  detach-  in  vessels, 
ment  of  its  nervous  substance  from  the  choroid, 
together  with  venous  congestion.    These  changes  most 
frequently  follow  syphilitic  inflammation  of  the  sheath 
of  the  vessels,  or  disease  of  the  dura  mater,  or  brain, 
and  are  very  commonly  characterized  by  intense  head- 
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ache,  and  symptoms  indicating  derangement  of  the 
nervous  centre.  In  instances  of  hypera^mia  of  the 
choroid  arising  from  disease  of  the  heart,  we  shall 
usually  have  further  evidence  of  the  latter,  in  the 
general  symptoms  from  which  the  patient  suffers, 
pointing  directly  to  impairment  of  the  cardiac  func- 
tions ;  and  any  suspicions  that  may  have  been  formed 
will  be  confirmed  or  removed  by  the  aid  of  the  stetho- 
scope. 

Besides  taking  all  these  circumstances  into  con- 
sideration in  attempting  to  determine  the  causes  which 
give  rise  to  hyperemia  of  the  choroid,  it  will  be  neces- 
sary to  inquire  into  the  state  of  the  digestive  organs; 
sympathetic  irritation  propagated  from  the  alimentary 
canal  to  the  eye  being  perhaps  at  the  root  of  the 
mischief. 

Lastly,  I  may  mention  that  hypergemia  of  the  choroid 
sometimes  arises  from  defects  in  the  accommodation 
of  the  eye,  the  patient  making  an  unnatural  effort 
when  looking  at  near  objects.  The  constant  strain  on 
the  muscular  apparatus  of  the  eye  which  is  thus  kept 
\\^,  induces  passive  congestion  of  the  choroid. 

Treatment. — I  would  strongly  insist  on  the  point, 
that  a  satisfactory  opinion  as  to  the  cause  of  the 
disease  must  be  arrived  at,  before  we  can  safely  pre- 
scribe any  plan  of  treatment  for  its  cure.  Our  duty 
will  then  be  to  select  such  measures  as  may  seem  best 
adapted  to  correct  the  more  remote  conditions  of  ill- 
health  from  which  the  patient  may  be  suffering,  and 
on  which  the  choroidal  affection  depends.  Any  con- 
sideration of  these  would  lead  us  too  far  from  our 
present  subject. 

As  regards  local  treatment,  the  cold  water  douche, 
rest,  and  counter-irritation,  will  form  very  valuable' 
adjuncts  to  any  general  remedial  agents  we  may  think 
best  suited  to  the  case.  And  where  the  hypera3mia  is 
dependent  on  disorder  of  accommodation,  the  rational 
treatment  will  be,  of  course,  to  supply  the  patient 
with  glasses  adapted  to  correct  it. 

OuoRoiDiTis  Disseminata  depends  upon  partial  or 
local  changes  going  on  in  the  choroid,  often  of  a  sub- 
acute character,  so  that  the  patient  complains  of  no 
marked  symptoms  during  the  early  stages  of  the  dis- 
ease, and,  la  fact,  may  be  completely  unconscious  of  its 
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existence.  This  may  continue  until  the  disease  has 
advanced  so  far  as  to  interfere  with  the  due  siipply  of 
blood  to  the  choroid,  when  degenerative  changes  will 
be  induced  in  the  vitreous,  and  render  the  patient's 
sight  more  or  less  dim. 

The  pathology  of  this  affection  of  the  choroid  seems  Analogous 
to  be  analogous  to  that  of  plastic  iritis,  already  de- 
scribed  :  neo-plastic  elements  form  in  the  choroid,  and  ^ ' 
as  they  become  organized,  the  tissues  among  which 
they  grow  are  compressed,  the  circulation  through  the 
vessels  is  impeded,  and  the  part  becomes  atrophied. 
Although  it  is  necessary  to  describe  these  various 
diseases  of  the  choroid  as  distinct  and  separate  affec- 
tions, I  need  hardly  observe  that  in  practice  we  find 
the  retina  and  iris  almost  invariably  implicated,  if  the 
choroid  is  at  all  extensively  diseased.* 

Symptoms. — The  patient  usually  applies  to  us  on  Symptoms. 
account  of  impaired  sight,  and  complains  of  an  appear-  ^^^^^ 
ance  of  cobwebs,  or  flocculent  bodies,  floating  about  in 
the  field  of  vision.    There  is  little  or  no  pain  in  the    °  P'*'"" 
eye,  and  the  cornea,  conjunctiva,  and  sclerotic  are 
generally  perfectly  healthy  ;  and  unless  in  the  ad- 
vanced stages  of  the  disease,  the  iris  appears  normal, 
and  the  pupil  responds  to  the  stimulus  of  light.   At  a 
subsequent  period  the  iris  becomes  implicated,  and  we 
then  have  superadded  to  the  symptoms  of  choroiditis 
those  of  plastic  iritis.    The  sclerotic  zone  of  vessels, 
which  is  often  congested  from  an  early  stage  of  the 
disease,  is  sure  to  be  well  marked  when  the  morbid 
action  has  passed  to  the  iris. 

On  examining  the  eye  with  the  ophthalmoscope  we  white 
shall  observe  in  the  early  stages  of  the  disease  gene-  P[;^f;^^'" 
rally  towards  the  ora  serrata,  numerous  snaall  specks 
of  a  greyish-white  colour ;  these  gradually  increase  in 
size,  and  encroaching,  or  rather  forming,  towards  the 
fundus  of  the  eye,  they  appear  as  whitish  patches 
behind  the  retina.  As  the  disease  advances  the 
choroid  becomes  atrophied,  and  then  the  glistening 
white  sclerotic  may  be  seen  in  irregular-shai:)ed 
patches,  the  retinal  vessels  coursing  over  them.  'I'he 
circumference  of  these  white  patches  is  generally  sur- 
rounded with  a  border  of  black  condensed  pigment. 


*  "Maladies  des  Yeus,"  par  L.  A.  Desmarres,  torn.  iii.  pp. 
405,  40G. 
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If  the  disease  advances  unchecked,  the  patches  of 
neo-plastic  formation  increase  in  size,  until,  as  before 
remarked,  by  materially  interfering  with  the  cii-cu- 
lation  of  blood  through  the  choroid,  the  nutrition  of 
the  lens  and  vitreous  is  imi^aired. 

The  appearance  of  flocculi  in  the  field  of  vision 
under  these  circumstances,  may  be  due  either  to  the 
presence  of  small  particles  floating  about  in  an  already 
fluid  vitreous,  or,  in  the  early  stages  of  the  disease,  to 
pressure  on  the  retina,  occasioned  by  the  swollen 
choroid.  Should  pressure  of  this  kind  be  limited  to  a 
part  of  the  retina  in  or  near  the  axis  of  vision,  the 
patient  often  complains  of  a  black  spot  being  con- 
stantly present  in  the  visual  field,  which  is  most 
troublesome  to  him  when  reading  or  writing — a 
scotoma,  as  it  is  called.* 

Causes.— The  most  frequent  cause  of  this  affection 
of  the  choroid  is  syphilis,  either  acquired  or  hereditary. 
The  ins  may  be  the  original  seat  of  the  disease,  the 
abnormal  action  spreading  backwards  from  it  to  the 
choroid  ;  under  these  circumstances  the  train  of  symp- 
toms will  be  very  comphcated;  but  if  the  dioptric 
media  are  sufficiently  clear  to  enable  us  to  see  the 
fundus  of  the  eye  with  the  ophthalmoscope,  all  doubt 
as  to  the  nature  of  the  case  will  be  removed.  This 
affection  of  the  choroid  has  been  observed  to  follow 
some  of  the  low  forms  of  fever. 

Prognosis.— The  course  pursued  bv  choroiditis  dis- 
seminata very  much  depends  upon  the  progress  the 
disease  has  made  before  it  is  brought  under  treatment  ■ 
the  damage  once  done  to  the  choroid  by  neo-plastic 
growths  can  never  be  repaired ;  so  that  if  the  latter 
are  extensive,  and  a  considerable  portion  of  the  circu- 
lation through  the  choroid  is  impeded  by  them,  it  is 
more  than  probable  that  atrophy  of  the  globe  will 
ensue,  m  spite  of  all  our  eif  orts  to  stay  the  degenerative 
changes.  Formations  of  this  kind  occurrina  in  the 
choroid,  of  necessity  impair  the  functions  of  the  retina 
consequently,  the  progress  of  a  case  depends  to  a  great 
extent  upon  the  position  of  the  neo-plastic  growths 
with  reference  to  the  axis  of  vision.  If  we  are  for 
tunate  enough  to  see  the  case  when  the  patches  of 

*  Cases  reported  by  Mr.  Moon,  from  Mr.  J.  Z.  Laurence's 
practice  :  Ophthalmk  lievieu;  April,  18G7,  pp.  280, 


CHOROIDITIS  DIFFUSA. 


3G3 


neo-plastic  tissue  are  inconsiderable,  we  may  often 
stay  the  further  progress  of  the  disease,  and  thus  pre- 
serve the  eye. 

Treatment. — In  syphilitic  cases  the  patient  must  be  Treatment. 
well  fed,  have  plenty  of  pure  air  and  exercise,  so  as  to  J^^"^'^^'^"'^' 
bring  the  nutritive  functions  into  i>ood  working  order ; 
and  "in  addition,  bichloride  of  mercury  and  iodide  of 
potassium  should  be  perseveringly  administered.  The 
mercurial  vapour-bath  may  often  be  employed  with  ad- 
vantage.   Counter-irritation,  in  the  shape  of  a  blister, 
or  an  issue  opened  in  the  skin  of  the  temple,  is  often 
of  considerable  use.    If  the  patient  is  recovering  from 
fever,  we  must  chietly  rely  on  iron  and  quinine,  com-  Tonics, 
bined  with  a  generous  dietary,  not  neglecting  counter- 
irritation.    The  pupil  should  be  fully  dilated  with  Atropine, 
atropine  in  all  cases  of  choroiditis. 

Choroiditis  Diffusa.— This  affection  of  the  choroid 
is  described  by  M.  Wecker  as  parench^/matous  cho-  "^fg^^^' 
roiditis,  the  disease  resembhng  in  every  respect  paren- 
chymatous iritis. 

In  the  first  instance,  we  may  observe  changes  takmg 
place  along  the  outer  walls  of  the  larger  choroidal 
vessels ;  they  appear  as  if  lined  by  a  white  streak  C"™™^'^"^^ 
when  seen  with  the  ophthalmoscope.    This  border  vessels, 
surrounding  the  vessels  consists  of  organized  neo- 
plastic tissue,  and  is  the  product  of  the  proliferating 
process,  which  usually  commences  in  the  cells  of  their 
adventitious  coat.    The  diseased  action  thus  set  up 
in  the  part  is  apt,  under  certain  circumstances,  to 
extend  itself  rapidly  in  the  neighbouring  connective 
tissue,  sometimes  involving  the  whole  fibro-cellular 
web  of  the  choroid,  in  which  condylomatous  growths  Condylo. 
make  their  appearance.    As  these  increase  in  size,  "yj^^^^P-^^ 
they  push  the  retina  before  them,  advancing  rapidly  choroid, 
towards  the  vitreous  chamber,  so  that  ultimately  the 
fundus  of  the  eye  presents  a  nodulated  appearance  of 
a  greyish- white  colour,  over  which  the  remains  of  the 
retinal  vessels  may  be  traced. 

This  form  of  disease  is  most  commonly  met  with 
among  young  and  delicate  children,  frequently  the 
offspring  of  syphilitic  parents.  Under  these  circum- 
stances the  patient's  eye  probably  presents  the  follow- 
ing appearances  :  The  pupil  is  dilated,  and  of  a  Pupil 
-rrlenish  colour ;  the  tension  of  the  eyeball  is  increased, 
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the  globe  being  evidently  enlarged.  On  looking 
through  the  pupil  we  may  notice  that  the  fundus  is 
occupied  by  a  nodulated  greyish -white  mass,  with  a 
few  vessels  coursing  over  its  surface ;  by  transmitted 
light  these  appearances  are  well  seen. 

_  The  sight  is,  of  course,  speedilv  destroyed  in  the 
diseased  eye,  but  the  patient  sufPers  from  little,  if  any, 
pain  in  it,  the  distension  of  the  globe  being  very 
gradual ;  moreover,  the  sclerotic  undergoes  fatty  de- 
generation in  consequence  of  the  disease  in  the  choroid, 
and  so  yields  to  the  intra-ocular  growth,  preventing 
any  considerable  increase  of  tension. 

Instances  of  this  kind  are  likely  to  be  mistaken  for 
malignant  disease.  The  patient's  general  health,  how- 
ever, remams  unimpaired,  and  the  advance  of  the 
disease  is  very  slow  indeed;  moreover,  the  growth 
appears  almost  non-vascular;  these  characters  are 
sufficient  to  exclude  the  idea  of  cancer. 

As  these  pathological  changes  in  the  choroid  pro- 
gress, the  lens  and  retina  become  hazy,  and  the  whole 
eye  may  suppurate  ;  or  slowly -advancing  degenerative 
changes  occur,  and  the  eyeball  becomes  atrophied  and 
destroyed.  It  sometimes  happens  that  these  condy- 
lomatous  growths  in  the  choroid  become  metamor- 
phosed into  a  true  bony  structure. 

Sympfoms.—As  the  progress  of  this  affection  of  the 
choroid  is  usually  very  slow,  its  early  stages  are 
unaccompanied  by  j^ain,  and  gradually  increasing 
impairment  of  vision  is  the  symptom  principally  com- 
plained of  by  the  patient.  The  eyeball  slowly  en- 
larges  and  the  whitish  growth  at  the  back  of  the  eye, 
already  described,  may  then  be  seen  through  the 
dilated  pupil  by  means  of  the  unaided  eye,  and  still 
more  clearly  with  the  ophthalmoscope.  Opacity  of 
the  lens  and  vitreous  supervenes,  and  ultimately  the 
eye  is  destroyed,  either  by  general  suppuration,  or 
ulceration  and  destruction  of  the  cornea. 

Causes.— These  are  very  obscure  :  probably  inherited 
syphihs  IS  the  most  frequent  cause  of  the  disease,  but 
It  has  been  observed  to  follow  an  injury  to  the  eye  in 
feeble  and  ill-nonrished  children.  cj«  m 

f  .^''''T'^"!\P"?^°^^"^^-Svippuration  may  result 
from  either  of  the  forms  of  inflammation  already  de- 
scribed, but  more  commonly  comes  on  after  wouuds 
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or  injuries  of  the  eye.    We  meet  with  cases  fol-  After 
lowing  the  operation  of  reclination,  the  irritation 
of  the  lens  exciting  violent  inflammation   iu  the 
choroid. 

The  changes  going  on  in  the  fundus  of  the  eye,  in  progress 
instances  of  suppuration  of  the  choroid,  cannot  be  ob-  concealed, 
served  with  the  ophthalmoscope,  because  the  diseased 
condition  of  that  structure  very  soon  impedes  the  cir- 
culation o£  blood  through  its  vessels,  and  degenerative 
changes  in  the  vitreous,  lens,  and  cornea  supervene, 
which  entirely  prevent  any  but  scattered  rays  of  light 
from  reaching  the  fundus  of  the  eye. 

Sijmptoms. — Suppuration  of  the  choroid  is  marked  Pain,  ten- 
by  the  eyelids  becoming  swollen,  red,  and  oedematous ; 
there  is  intense  pain  in  the  eye  and  side  of  the  head, 
greatly  increased  tension  of  the  globe,  deep  injection 
of  the  conjunctival  and  sclerotic  vessels,  a  muddy  state 
of  the  aqueous,  haziness  of  the  cornea,  lens,  and  pupy 
vitreous,  and  insensibility  of  the  iris  either  to  the  in-  inactive, 
fluence  of  light  or  to  mydriatics.    As  the  disease 
advances  pus  finds  its  way  into  the  anterior  chamber,  Pus  in  ant. 
and  suppuration  of  the  cornea  generally  supervenes  ;  chamber, 
ultimately  the  cornea  sloughs,  the  contents  of  the  eye  cornea 
are  evacuated,  and  the  globe  shrivels  up  and  recedes  sloughs, 
into  the  orbital  cavity. 

Cases  of  this  kind  might  in  fact  with  propriety  be 
called  abscess  of  the  glolDe  of  the  eye,  rather  than  sup- 
puration of  the  choroid,  for  in  truth  the  disease  in- 
volves all  the  structures  constitnting  the  globe  of  the  ti,e 
eye  ;  but  as  the  inflammatory  action  commences  in  the  structures 
choroid,  it  may  be  well  to  consider  these  instances  as  in^'ol^e'^* 
examples  of  suppuration  of  that  structure.  More- 
over, pus  may  appear  in  the  choroid  without  the 
disease  advancing  to  absolute  destruction  of  the  globe 
of  the  eye,  though  probably  suppuration  can  hardly 
take  place  in  that  situation  without  being  followed  by  g^^^j^i^^j^t. 
atrophy  and  loss  of  sight. 

Treatment. — This  will  depend  very  much  upon  the  Treatment. 
cause  of  the  disease :  if  arising,  for  instance,  from  the 
presence  of  a  dislocated  lens  or  some  other  foreign  body 
in  the  eye,  it  will  probably  be  well  to  remove  the  lens,  Remove  a 
making  a  free  opening  through  the  cornea  and  ex-  fj^'g'J''''^®'^ 
cising  a  considerable  portion  of  the  iris.    But  if  the 
inflammatory  action  has  proceeded  so  far  as  to  cause 
general  inflammation  of  the  globe,  the  most  efficient 
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treatment  we  can  then  adopt  will  be  to  remove  the 
eyeball  at  once. 

I  hardly  think  it  likely  that  any  general  or  local 
remedies  will  stay  the  progress  of  siippuration,  when 
once  it  has  commenced  in  the  choroid  ;  leeches,  mer- 
cury, iced  compresses,  and  lowering  remedies  are 
recommended  by  those  who  believe  that  these  means 
control  the  suppurative  process ;  but  I  have  great 
doubts  of  their  efficacy,  at  any  rate  in  cases  of  this 
kind. 

Extravasation  of  Blood  into  the  choroid  frequently 
occurs  in  choroiditis,  the  clots  j^assing  through  the  same 
changes  as  those  described  in  smiilar  affections  of  the 
retina.  The  elfused  blood,  if  poured  out  in  any  quan- 
tity, generally  collects  in  patches  of  various  sizes  behind 
the  elastic  lamina,  and  completely  hides  the  vessels 
and  pigment-cells  of  the  choroid.  The  nervous  tissue 
of  the  retina,  however,  can  be  traced  over  the  patches, 
and  more  particularly  the  retinal  vessels  ;  these,  to- 
gether with  the  remains  of  the  hexagonal  cells  of  the 
elastic  lamina,  are  sufficient  landmarks  to  guide  us  in 
the  determination  of  the  seat  of  hasmorrhage,  and  in 
distinguishing  extravasations  of  blood  into  the  choroid, 
from  those  into  the  retina. 


GLAUCOMA. 


Before  entering  upon  the  subject  of  glaucoma,  it 
may  be  advisable  to  make  a  few  remarks  upon  the 
excavation  of  the  optic  disc,  which  so  constantly  attends 
this  form  of  disease. 
E3CAVA.        Excavation  of  the  Optic  N'ekve  simply  means 
Opt'^c'^       that  the  optic  papilla  is  thrust  backwards  from  its 
NiiuTE,       normal  position,  and  consequently,  if  with  the  ophthal- 
rnoscope  the  vessels  at  the  margin  of  the  excavated 
disc  be  brought  into  focus,  it  is  evident  that  their  con- 
tinuation over  the  papilla  cannot  be  distinctly  seen 
till  the  accommodation  of  the  observer's  eye  is  altered, 
the  vessels  on  the  disc  being  on  a  plane  posterior  to 
those  of  the  retina.    Conversely,  if  the  observer 
alters  the  focus,  so  that  the  papilla  is  accurately 
Vessfls       defined,  the  vessels  passing  over  the  retina  of  the  eye 
rt'margl"'^  "^'^^  ^.^  indistinct,  because  the  latter  are  on  a  plane 

of  disc. 

anterior  to  those  crossing  the  papilla.  Again,  if  the 
retinal  vessels  be  traced  up  to  the  margin  of  the  disc, 
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they  appear  to  terminate  there  in  "  beak-shaped 
points,"  and  their  continiiation  over  the  papilla  will 
seem  to  be  intermpted  and  displaced,  as  shown  in 
Fig.  1,  Plate  VII. 

The  explanation  of  this  is,  that  the  vessels  having 
arrived  at  the  edge  of  the  excavated  disc,  dip  down 
over  its  margin,  and  in  their  course  along  the  sides  of 
the  excavation  cannot  be  seen  by  rays  of  hght  falling  Explana- 
perpendicularly  upon  the  disc ;  but  as  they  pass  over  tion  of  the 
the  bottom  of  the  excavation  they  are  again  visible,  »ppeai'- 
although  evidently  on  a  plane  posterior  to  the  retina. 
If,  however,  the  patient  is  made  to  turn  his  eye  up- 
wards or  downwards,  and  the  light  from  the  ophthal- 
moscope be  thrown  obliquely  upon  the  disc,  so  as  to 
illuminate  the  sides  of  the  depression,  the  vessels  may 
be  traced  throughout  their  course;  unless,  as  some- 
times happens,  the  choroidal  margin  of  the  disc  bulges 
very  much  inwards,  like  a  rock  overhanging  a  precipice, 
when  the  vessel,  winding  round  the  projection,  must 
be  entirely  hidden  from  view  till  it  reaches  the  bottom 
of  the  excavated  papilla. 

Causes. — Excavation  of  the  optic  nerve  may  arise 
from  various  causes,  and  First,  from  glaucoma,  or 
pressuije  excavation  ;  Secondly,  from  congenital  mal- 
formation ;  Thirdly,  from  atrophy  of  the  optic  nerve. 

1.  In  glaucomatous  excavation,  the  whole  of  the  disc  i.  Excava- 
is  involved,  and  its  sides  tion  of 
are  precipitoiis  ;  this  con-  Jiiucom". 
dition  of  the  parts  is  shown 
in  section  in  the  annexed 
figure.    The  vessels  may 
be  seen  at  the  margin  of 
the  disc,  terminating  as  it 
were  in  hook- shaped  ex- 
tremities, represented  in 
Fig.  1,  Plate  VII.  The 
colour  of  the  optic  disc  is  changed,  its  central  part  is 

white  and  glistening,  and  this  is  surrounded  by  a 
shadow  thrown  by  the  walls  of  the  disc  into  its  exca- 
vated portion ;  the  shadow  varies  with  the  depth  of  the 
excavation.  In  addition  to  these  changes  of  the  papilla, 
other  conditions  will  be  noticed  hereafter  in  the  fundus 
of  the  eye,  which  are  pathognomoaic  of  glaucoma. 

2.  In  cases  of  excavation  of  the  papilla  arising  from  ^-  ^"  5^°"* 
congenital  malformation,  the  entire  disc  is  never  in-  maiiorma- 
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volved.  I  have  seen  several  congenital  cases  in  which 
the  whole  of  the  disc  was  excavated  with  the  exception 
of  a  narrow  border  at  its  circumference;  so  that  its 
choroidal  edge  was  normal,  and  within  this  was  a  rim 
of  the  pa]Dilla,  the  remainder  of  it  being  excavated  ; 
but  these  cases  are  I'are,  compared  to  those  congenital 
cases  in  which  only  a  small  portion  of  the  disc  is  in- 
volved in  the  excavation.  The  depression  of  the  optic 
disc  under  these  circumstances  is  surrounded  by  a 
reddish  zone,  and  the  edges  of  the  cup  are  usually 
slightly  sloping.  And  with  the  exception  of  the  exca- 
vation of  a  portion  of  the  disc,  the  fundus  of  the  eye  is 
healthy,  and  its  tension  normal.  Malformations  of 
this  description  do  not  give  rise  to  any  subsequent 
changes,  though,  of  course,  an  eye  in  this  condition  is 
by  no  means  exempt  from  an  attack  of  glaiicoma,  or 
any  other  form  of  disease  to  which  it  is  subject  under 
ordinary  circumstances. 

3.  Lastly,  excavation  of  the  disc,  arising  from  atro- 
phy and  retraction  of  the  optic  nerve,  is  marked  by 
atrophy  of  the  elements  of  the  optic  nerve  and  its 
vessels,  so  that  the  colour  of  the  jDapilla  is  changed  to 
a  greyish-white  tint.  In  the  atrophic  form  of  excava- 
tion there  is  a  comparatively  slight  amount  of  depres- 
sion of  the  papilla,  its  sides  sloping  down  gradually 
from  the  circumference  towards  its  centre.  The  vessels 
may  therefore  usually  be  traced  throughout  their 
extent ;  but  when  the  branches  coursing  over  the 
fundus  of  the  eye  are  in  focus,  those  passing  over  the 
disc  will  appear  very  slightly  out  of  focus,  until  the 
accommodation  of  the  observer's  eye  is  altered ;  bv^t 
cupping  of  the  optic  disc,  due  to  ati'ophic  excavation, 
can  hardly  be  made  out  unless  by  means  of  the  direct 
method  of  examination. 

Glaucoma. — We  may  proceed  to  consider  the  two 
varieties  of  the  malady: — 1.  Primary  Inflammatory 
Glaucoma.    2.  Glaucoma  Simplex. 

1.  Primary  Inflammatory  Glaucoma. — In  this  form 
of  disease  the  morbid  phenomena  commence  in  the 
uveal  tract ;  as  this  regulates  the  intra-ocular  fluids, 
irritation  of  it  may  lead  to  excessive  secretion  and 
increased  tension  of  the  eyeball.  We  may  perhaps 
best  form  an  idea  of  the  pathology  of  the  disease  by 
combining  the  views  of  Professors  Stellwag  v.  Carion 
and  Bonders,  as  to  the  conditions  which  they  suppose 
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to  be  fundamental  in  these  cases.  The  latter  holds 
that  glaucoma  depends  on  neurosis  of  the  secretory 
nerves  of  the  eye,  and  the  former,  that  a  primary 
rigidity  of  the  sclerotic  produces  the  feeling  of  hard- 
ness of  the  globe  of  the  eye  noticed  in  instances  of 
glaucoma.* 

It  is  a  well-known  fact  that  section  of  the  fifth  pair  increase  of 
of  nerves  causes  excessive  softness  of  the  globe  of  the  vitreous 
eye,  and  on  the  other  hand,  that  excitation  of  these  S"^''" 
nerves  increases  the  serosity  of  the  vitreous,  and  so  ' 
augments  the  intra-ocular  tension.    Supposing,  there- 
fore, that   from  unknown  causes  excitation  of  the 
fifth  nerve  occurs,  and  augmentation  of  the  contents  of 
the  vitreous  chamber  takes  place ;  then  if,  as  Professor 
von  Carion  asaei-ts,  the  sclerotic  at  times  undergo  with 
similar  changes  to  those  observed  in  the  fibrous  coats  gjferotic'^^ 
of  arteries,  by  which  they  become  stiff  and  athero-  ^'^ 
matous,  it  is  evident  that  increased  intra-ocular  pres- 
sure from  the  former  cause  would,  under  these  circum- 
stances, induce  the  phenomena  characteristic  of  glau- 
coma.f 

Symptoms. — Glaucoma  seldom  attacks  a  person  under  Symptomt. 
forty  years  of  age,  and  is  more  common  among  women 
than  men.  J  In  the  first  instance  the  patient  complains 
of  rapidly  advancing  presbyopia  ;  he  finds  that  month  Advaticing> 
after  month  he  has  to  increase  the  distance  between  his 
eye  and  the  book  he  may  be  reading,  in  order  to  see  the 
letters  distinctly.  The  reason  of  this  is,  that  the  power 
of  accommodation  is  in  a  great  measure  destroyed  by 
changes  going  on  in  the  choroid,  which,  though  often 
hardly  sufficient  to  cause  any  greatly  increased  tension 
of  the  globe,  may,  nevertheless  affect  the  nerves  of  the 
ciliary  muscle,  so  that  the  muscle  can  no  longer  act  on 
the  lens,  and  render  its  anterior  surface  sufficiently 
convex  to  bring  divergent  rays  of  light  to  a  focus 
on  the  retina. 

The  i^atient  also  complains  of  defect  of  sight,  which  Imp^airmpnt 
on  inspection  may  be  found  to  be  partly  due  to  con- 


oflhe  field 
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*  "  Illustrations  of  some  of  the  Principal  Diseases  of  the  Eye," 
by  H.  Power,  F.R.C.S.,  p.  414. 

t  Donders  on  Glaucoma,  "  Report  on  the  Heidelbei'g  Oph- 
thalmological  Congress  ;''  Ophthalmic  lieview,  vol.  ii.  p.  181). 

I  For  statistics  on  this  subject,  vide  Ophthalmic  Review,  vol.  i. 
p.  234. 
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traction  of  tlie  field  of  vision,  generally  commeacmg  on 
the  inner  or  nasal  side  of  the  eye.  By  carelully  exa- 
minino-  the  state  'of  the  patient's  eye  we  shall  pro- 
bably discover  that  not  only  is  his  field  of  vision  con- 
tracted, but  very  probably  that  certain  portions  ot  the 
retina  are  insensitive  to  the  stimnlus  of  light.  _ 

On  inquiry,  we  shall  find  that  our  patient  _  has 
suffered  from  uneasiness,  and  often  from  a  consider- 
able amount  of  pain,  of  a  periodic  character,  situated 
over  the  eyebrow  and  along  the  side  of  the  nose. 
This  pain,  which  is  due  to  exacerbation  of  the  cho- 
roidal congestion,  and  consequent  augmentation  of  the 
tension  of the  eyeball,  usually  comes  on  towards  even- 
ing, and  lasts  for  a  few  hours,  the  patient's  sight 
becoming  misty  during  the  paroxysm.  _  The  degree 
and  character  of  this  pain  are  uncertain in  _  some 
cases  it  is  very  intense,  while  in  others  it  is  trifling. 
Another  symptom,  noticed  at  an  early  period  of  the 
complaint,  is  that  the  patient  sees  a  halo  surrounding 
the  flame  of  a  candle,  or  any  other  luminous  object  in 
front  of  him. 

In  the  early  stages  of  glaucoma,  the  tension  of  the 
eyeball  is  only  slightly  increased,  and  this  is  most 
apparent  towards  evening ;  subsequently  the  in- 
creased tension  becomes  permanent,  and  varies  ac- 
cording to  the  stage  of  the  disease.  We  shall  pro- 
Congestion,  bably  notice  several  enlarged  vessels  coursing  over  the 
sclerotic.  The  aqueous  appears  muddy,  rendering  the 
fibres  of  the  iris  indistinct.  The  state  of  the  pupil 
will  be  found  to  vary  according  to  the  progress  which 
the  affection  has  made ;  at  an  early  stage  it  acts  slug- 
gishly on  the  stimulus  of  light,  but  as  the  disease 
advances  it  gradually  becomes  less  active,  until  at 
length  it  remains  widely  dilated  and  quite  insensible 
to  light. 

On  making  an  ophthalmoscopic  examination,  the 
vitreous  will  be  discovered  to  be  somewhat  hazy,  and 
the  retina  hyperaemic,  with  its  veins  tortuous  and 
deeply  congested.  The  arteries  in  the  early  stage  of 
the  disease  are  normal,  and  subsequently  perhaps 
slightly  contracted  ;  in  both  sets  of  vessels  a  distinct 
pulsation  will  be  noticed,  or,  if  it  does  not  already 
exist  in  the  arteries,  it  may  be  induced  by  slight 
pressure  with  the  finger  on  the  eyeball.  The  only 
change  observable  in  the  optic  disc  at  this  joeriod  is, 
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that  its  choroidal  margin  is  rather  prominent ;  except 
m  cases  complicated  by  congenital  staphyloma  of  the 
papilla,  in  which,  of  course,  the  excavation  will  be  Papilla 
more  marked  in  consequence  of  the  bulging  backwards  cli^Sd 
of  the  lamina  cribrosa.    As  the  disease  advances,  the  ' 
vessels  of  the  choroid  will  be  found  uniformly  con- 
gested, but  blurred  and  indistinct,  from  effusion  into 
its  substance. 

These  symptoms  having  lasted  for  a  longer  or  a  Progress  -. 
shorter  period,  they  all  become  perhaps  suddenly  aug- 
mented, it  may  be  in  a  single  night ;  more  often,  »ypp- 
however,  the  severity  of  the  premonitory  symptoms  sified'"*^''" 
gradually  advances;  the  tension  of  the  eyeball  in- 
creases, the  globe  becomes  hard,  and  the  ciliary  neurosis 
intense.    The  cornea  is  hazy,  and  its  sensibility  is  Cornea 
diminished  from  compression  of  the  ciliary  nerves.  The  iisensible. 
dimness  of  vision  increases,  the  pupil  is  dilated  and  Pupii 
stationary ;  the  lens  is  apparently  of  a  green  colour,  dilated. 
This  last  appearance  arises  from  the  lens  itself  assum-  g^'<^em6b. 
ing  a  yellowish  hue,  while  the  aqueous  becomes  of  a 
bluish  tint,  the  combination  causing  the  green  colour, 
which  at  one  time  was  supposed  to  be  i^athognomonic 
of  glaucoma,  and  gave  rise  to  its  name.    The  epi- 
scleral tissue  and  conjunctiva  appear  thickly  injected ; 
the  latter  is  often  swelled  and  actually  chemosed. 

If  now  the  eye  be  examined  with  the  ophthalmoscope, 
the  cornea  and  lens  remaining  sufficiently  transparent 
to  allow  of  the  rays  of  light  reaching  its  fundus,  the 
retinal  veins  will  be  seen  to  be  very  tortuous  and 
greatly  congested  ;  they  are  sometimes  beaded.    The  Venous 
calibre  of  the  arteries,  on  the  other  hand,  is  contracted,  fijadus" 
and  a  pulsation  may  be  noticed  in  both  sets  of  vessels. 
The  fundus  of  the  eye  is  of  a  brickdust  colour,  owing 
to  the  capillaries  of  the  retina  and  choroid  being 
uniformly  congested ;  and  spots  of  extravasated  blood 
are  not  uncommonly  noticed  both  in  front  and  behind 
the  elastic  lamina.    As  the  disease  advances  the  diop- 
tric media  become  hazy,  and  it  may  be  impossible  to 
see  the  further  changes  that  take  place  in  the  fundus  changes 
of  the  eye.    The  nervous  structure  of  the  papilla  be-  hid. 
comes  atrophied,  and  the  disc  is  cupped,  the  lamina  j);g(,  deeply 
cribrosa  protruding  backwai-ds,  so  as  to  occupy  a  plane  cupped, 
posterior  to  that  of  the  sclerotic.    A  few  days,  or  even 
hours,  may  complete  the  picture  of  glaucoma.  But, 
as  a  general  rule,  a  remission  in  the  symptoms  takes 
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place,  and  a  succession  of  such  attacks  follow  at  longer 
or  shorter  intervals,  until  the  eye  is  destroj^ed.  But 
we  must  bear  in  mind  the  fact  that  one  single  intensely- 
violent  and  continued  attack  of  this  kind  inay  com- 
plete the  mischief.  The  disease  having  run  its  course, 
the  pain  abates,  but  the  eye  is  lost  as  an  optical 
instrument. 

2.  Glaucoma  Simplex  is  a  very  insidious  disease. 
The  external  appearance  of  the  eye  is  healthy,  as  is 
alFO  the  iris  and  refractive  media.  The  patient  com- 
plains of  little  or  no  pain,  and  the  only  constant 
symptoms  noticed  are  the  steadily  increasing  pres- 
byopia, which  after  a  time  convex  glasses  fail  to 
relieve,  moreover  there  is  contraction  of  the  field  of 
vision,  together  with  augmented  tension  of  the  eyeball, 
■which,  though  scarcely  perceptible  at  the  commence- 
ment of  the  attacks,  becomes,  after  a  time,  a  marked 
feature  in  the  case. 

The  changes  in  the  fundus  of  the  eye  progress  at 
an  equivalent  rate,  and  frequently  in  both  eyes  at  the 
same  time ;  they  are  much  the  same  as  those  observed 
in  inflammatory  glaucoma,  and  the  termination  of 
the  disease  is  similar — namely,  stony  hardness  of 
the  globe,  dilated  pupil,  opaque  lens,  a  hazy  anass- 
thetic  condition  of  the  cornea,  and  total  loss  of 
vision. 

Glaucoma,  as  T  have  before  remarked,  may  follow 
various  diseases  of  the  eye ;  as,  for  instance,  cases  of 
irido-choroiditis,  occlusion  of  the  pupil,  difiuse  kera- 
titis and  anterior  staphyloma  of  the  cornea  :  it  occa- 
sionally occurs  after  wounds  of  the  lens,  or  from  irri- 
tation induced  by  the  presence  of  a  dislocated  lens  in 
the  vitreous  chamber.  The  glaucomatous  changes  in 
the  eye,  under  these  circumstances,  pursue  precisely 
the  same  course  as  I  have  already  described— the 
hardness  of  the  globe  of  the  eye  and  cupping  of  the 
optic  disc  being  characteristic  of  the  disease. 

Prognosis. — The  proo-nosis  in  cases  of  glaucoma 
cannot  be  doubtful.  In  time  it  is  sure  to  lead  to 
blindness  in  the  affected  eye,  and  in  all  probability 
the  second  eye  will  follow  in  the  same  course  if  the 
disease  be  allowed  to  run  on.  Provided,  however, 
the  glaucoma  is  in  its  premonitory  stage,  and  the 
intervals  between  the  attacks  of  pain  and  other 
symptoms  are  well  marked,  we  may,  by  means  of  an 
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iridectomy,  stop  the  progress  of  the  disease  ;  but  by  uo  May  be 
other  method  of  treatment  can  we  hope  to  arrest  its  j^f^'f^^^^ 
advance.  The  question  may  arise  as  to  when  we  are  " 
to  perform  iridectomy.  I  think,  as  a  general  rule,  it 
may  be  said  iridectomy  should  be  i-esorted  to  as  soon 
after  we  have  diagnosed  the  disease  to  be  glaucoma  as 
possible.  But  provided  the  intermissions  of  pain  are 
complete,  and  the  patient's  sight  hardly  impaired,  we 
need  be  in  no  hurry  to  operate ;  nevertheless,  under 
these  circumstances,  warning  our  patient  that  at  any 
moment  an  operation  may  be  necessary,  if  the  pain  in 
the  eye  and  brow,  together  with  the  other  symptoms, 
declare  themselves  rapidly  and  with  intensity.  In 
cases  therefore  of  intiammatory  glaucoma,  we  may 
give  a  favoui'able  prognosis,  provided  an  iridectomy  is 
performed  before  the  structures  of  the  eye  have  been 
permanently  damaged ;  it  matters  not  how  acute  the 
symptoms  may  be.  The  effects  of  an  iridectomy  for 
the  cure  of  glaucoma,  are  as  regards  the  improvement 
of  sight  gradual,  and  do  not  reach  their  maximum 
until  some  two  months  after  the  operation.  In  the 
later  stages  of  glaucoma,  and  in  cases  of  glaucoma 
simplex,  the  curative  action  of  an  iridectomy  on  the 
diseased  eye  are  very  uncertain.  And  in  instances  of 
secondary  glaucoma,  the  good  effects  of  the  operation 
are  still  more  doubtful.  In  complete  glaucoma,  unless 
to  relieve  pain,  an  iridectomy  is  useless. 

Treatment— With  regard  to  the  treatment  of  glau-  Treatmenf. 
coma,  there  can  be  no  doubt  whatever  that  iridectomy,  iridectomy 
if  practised  sufficiently  early,  will  cure  the  disease,  ^tages.^ 
In  making  this  assei-tion,  it  must  be  clearly  under- 
stood that  by  iridectomy  I  do  not  mean  simply  excision 
of  a  portion  of  the  iris,  however  large  it  may  be  ; — the 
operation  consists  in  the  successful  removal  of  a  section  The  opera- 
of  the  iris,  together  with  its  ciliary  attachments.    In  com-' 
certain  cases  of  sloughing  ulcers  of  the  cornea,  in  plete. 
which  iridectomy  is  recommended,  all  that  is  requisite 
is  to  remove  so  much  of  it  as  will  prevent  the  secretion 
of  the  normal  amount  of  aqueous,  and  thus,  by 
diminishing  the  pressure  from  behind,  prevent  the  cor- 
neal tissue  being  stretched,  and  ultimately  forced  into 
a  staphyloma.    But  in  glaucoma  more  than  this  must 
be  done ;  I  was  formerly  in  the  habit  of  puncturing 
the  cornea  time  after  time  in  instances  of  this  disease, 
and  allowed  the  aqueous  to  escape,  thus  relieving  the  , 
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tension  of  the  eyeball,  without  the  slightest  permanent 
benefit  to  the  patient. 

I  may  mention  in  this  place  Mr.  Hancock's  opera- 
tion for  the  division  of  the  ciliary  muscle,  which  he 
recommends  in  cases  of  glaucoma. 

Mr.  Hancock*  thus  describes  his  operation: — "A 
Beer's  cataract  knife  is  introduced  at  the  outer  and 
lower  margin  of  the  cornea,  where  it  joins  the  sclero- 
tica. The  point  of  the  knife  is  pushed  obliquely  back- 
wards and  downwards,  until  the  fibres  of  the  sclerotica 
are  divided  obliquely  for  rather  more  than  one-eighth 
of  an  inch ;  by  this  incision  the  ciliary  muscle  is 
divided,  whilst  if  there  be  any  fluid  accumulated,  it 
flows  by  the  side  of  the  knife.'" 

PosTEEioR  Staphyloma,  or  Sclero-chorotditis  Pos- 
terior.—In  the  majority  of  cases  of  myopia  the  fundus 
of  the  eye  presents  the  following  appearances: — If  the 
obsei-ver's  attention  be  directed  towards  the  entrance  of 
the  optic  nerve,  he  will  there  remark  a  white  figure 
enclosing  the  outer  margin  of  the  nerve.  In  the  early 
stages  this  figure  is  sickle-shaped,  its  concave  margin 
in  a  certain  degree  coincident  with  the  margin  of  the 
nerve-disc,  while  its  convex  margin  looks  towards  the 
postei-ior  pole  of  the  eyeball. 

As  the  disease  progresses  the  white  figure  conti- 
nually increases,  so  that  its  outer  border  extends  farther 
from  the  nerve,  and  the  whole  patch  changes  its  sickle- 
shaped  outline  in  various  ways ;  sometimes  extending 
itself  outwardly,  and  assuming  the  aspect  of  a  horf- 
zontal  band  proceeding  from  the  papilla ;  sometimes 
spreading  upwards  and  downwards,  and  appearing  as  a 
white  figure  of  very  variable  outline  surrounding  the 
outer  border  of  the  nerve,  and  separated  from  the  sur- 
ronndmg  fundus  by  an  angular  and  indented  margin. 
Lastly,  the  degeneration  may  also  encircle  the  inner 
side  of  the  nerve-entrance,  so  that  the  latter  appears 
as  an  island  enclosed  in  a  white,  or  sometimes  a  brio-ht 
green-coloured  surface,  the  outer  part  of  which  how- 
ever,  is  always  more  developed  and  broader  than  the 
inner  The  light  reflected  from  the  diseased  surface 
exceeds  every  other  ocular  reflex  in  its  intensity,  and 


*  Ophthalviic  Hospital  JReports,  vol.  iii.  p.  18. 
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is  much  brigMer  and  whiter  than  that  from  the  optic 
nerve  ;  so  that  the  latter  appears  comparatively  less 
illuminated,  and  of  a  dull  grey  or  reddish  tint* 

Patholoqical  Anatomy —The  pathological  changes 
which  induce  this  condition  of  the  parts  have  long 
been  a  subject  of  controversy,  and  in  attempting  to 
explain  them  we  must  in  the  tirst  instance  refer  to  the 
anatomy  of  the  structures  involved.  We  may,  how- 
ever, remark  that  posterior  staphyloma  is  frequently 
a  congenital,  and  also  an  hereditary  affection. 

Some  thirteen  years  ago  Professor  Bonders  pomted  Anatomr  of 
out  the  fact  that  the  sheath  of  the  optic  nerve  is  ^l'^^^ 
divided  into  two  parts  (Fig.  33) ;  the  outer  (&)  runs 


Fig.  33. 


into  the  sclerotic,  and  the  inner  (c)  envelopes  the  trunk 
of  the  nerve  as  far  as  the  choroid;  the  two  are 
separated  by  loose  connective  tissue  (a).  Professor 
Bonders  considered  that  the  choroid  becomes  atro- 
phied to  a  certain  extent  round  the  optic  disc,  and 
that  the  inner  layer  of  the  sclerotic,  bulging  backwards 
at  this  point,  gives  rise  to  the  appearances  above 

described.f  p    .  x-u  j.      r,  „ 

This  explanation  was  confirmed  by  the  fact  that  %ebaU^^ 
eyeballs  affected  with  posterior  staphyloma,  after  re- 
moval,  were  observed  to  project  backwards  at  the  part 
corresponding  to  the  white  crescent  seen  with  the 


*  Carter's  translation  of  Zanderon  the  Ophthalmoscope,  p.  179. 
t  "  Ai-chiv.  fur  Ophthal.,"  B.  i.  Abth.  ii.  p.  82,  1855. 
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ophthalmoscope,  and  the  choroid  lining  the  staphyloma 
was  found  atrojAied  and  destroyed,  the  sclerotic  itself 
being  attenuated  at  this  spot ;  but  it  remained  for 
future  observers  to  throw  additional  light  on  the  cause 
of  these  changes. 

Dr.  Giraud-Teulon  appears  to  have  done  much 
towards  imravelling  the  myster3^  We  may  assert 
generally  that  among  myopics,  accommodation  and 
convergence  of  the  optic  axes  are  called  into  play 
to  a  greater  extent  than  in  emmetropics ;  the  latter 
action  is  especially  augmented.  In  its  normal  con- 
dition the  globe  of  the  eye  is  kept  in  a  state  of 
equilibrium,  and  its  spherical  form  maintained  by  the 
recti  and  obliqui  muscles.  When  the  eye  is  turned  in 
any  direction,  the  opposing  muscle  relaxes  in  exactly 
the  same  proportion  as  the  other  set  of  muscles  con- 
tracts, and  in  this  way  injurious  pressure  on  the  globe 
is  prevented. 

To  take  the  case  of  simple  convergence  :  if  the  action 
of  the  internal  rectus  were  unopposed,  the  eye  would 
be  drawn  inwards,  but  the  action  of  the  external 
rectus  and  superior  oblique  causes  it  to  turn  on  its 
axis,  producing  abduction  of  the  cornea.  At  the  same 
time  the  insertion  of  the  obliqui  is  carried  from  behind 
outward  and  forward,  and  those  muscles  compelled  to 
describe  a  larger  circle  round  the  globe  :  hence  in  pro- 
portion to  the  degree  of  convergence,  the  globe,  by 
reason  of  its  shape,  tends  to  stretch  the  obHqui ;  an 
action  that  must  manifestly  be  attended  by  an  equal 
reaction  on  their  part,  increasing  internal  pressure. 
The  simple  physiological  movement  of  convergence  in 
a  horizontal  plane  necessarily  produces  a  tendency 
to  increased  intra-ocular  tension.f 
_  Evidently,  therefore,  myopics  are  subject  to  increased 
mtra-ocular  pressure,  in  consequence  of  the  excessive 
convergence  they  are  obliged  to  use  in  order  that  they 
may_  see  clearly ;  and  in  consequence  of  this  increased 
tension,  venous  congestion  of  the  choroid  is  established 
and  so  softening  and  extension  of  the  tunics  of  the  eye- 
ball at  the  point  of  least  resistance.  The  choroid  being 
stretched  at  this  point  undergoes  consecutive  atrophy 
and  m  many  instances  inflammatory  action  is  set  up 


•  Ophthalmic  Hospital  Reports^  vol.  v.  p.  383. 
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producing  clioroido-retinitis,  and  complications  in- 
volving the  vitreous. 

Cases  of  posterior  staphyloma  may  be  divided  itito  Two  classes 
two  classes  ;  the  first,  in  which  the  disease  is  stationary,  of  cases, 
and  the  second,  in  which  it  is  advancing. 

1.   Stationary  Form.— In  this  form,  the  patient  l.  Sta- 
suffers  from  myopia,  which  may  not  have  been  noticed  t'ouary. 
until  he  reached  the  age  of  twelve  or  fifteen  years.  Myopia; 
I  have  seen  several  cases  in  which  the  defective  vision 
was  first  discovered  upon  a  boy's  attempting  to  decipher  overlooked 
words  or  figures  on  a  blackboard  at  a  distance  of  thirty  ^  children, 
or  forty  feet ;  his  fellow  students  could  probably  readily 
make  them  out,  but  they  appeared  hazy  and  ill-defined 
to  him,  unless  he  went  up  to  within  a  few  yards  of  the 
board.    Under  these  circumstances,  on  examining  the 
eye,  we  discover  that  it  generally  appears  to  be  more 
prominent  than  is  natural,  in  consequence  of  its  being 
elongated  from  before  backwai-ds.    The  posterior  seg- 
ment of  the  eye  when  inverted  is  perhaps  of  a  slightly 
bluish  colour;  and  the  patient  complains  of  a  feeling 
of  fulness  and  pain  in  the  eye  after  long- continued 
work. 

With  the  ophthalmoscope,  in  a  well-marked  instance 
of  this  kind,  we  shall  be  struck  by  the  appearance  of 
the  optic  disc,  which  at  first  sight  seems  to  be  dis-  Choroid 
torted  in  shape  and  altered  in  size,  in  consequence  of 
the  formation  of  a  crescent  of  a  brilliant  white  colour,  papilla, 
which  has  formed  at  the  outer  side  of  the  disc.  This 
crescent  is  due  to  thinning  and  atrophy  of  the  choroid 
over  the  part  affected,  so  that  the  glistening  sclerotic 
shines  through  it,  producing  the  appearance  above 
described.  The  small  retinal  vessels  can  be  traced  over 
the  white  background  formed  by  the  sclerotic.  The 
outer  border  of  the  crescent  is  well  defined  by  a  rim  of  ^j^^j^ 
black  pigment,  beyond  which,  again,  the  fundus  of  the  border, 
eye  appears  healthy.    In  these  cases  the  choroid  and 
sclerotic  project  backwards  at  this  crescentic  spot,  form-  gderotio 
ing  a  posterior  staphyloma.    (Fig.  3,  Plate  VII.)    If  projects 
Professor  Von  Graefe's  test,  of  the  existence  of  bino-  L)ackward8. 
cular  vision  by  means  of  a  prism  (chap,  xiv.)  be  em- 
ployed in  these  cases,  we  shall  find  that  an  insufficiency 
of  the  internal  rectus  exists. 

Treatment. — The  abnormal  condition  above  described  Treatment. 
may  remain  stationary  for  years,  and  in  fact  for  life ; 
but,  on  the  other  hand,  active  changes  may  at  any 
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time  be  set  up,  and  we  should  explain  this  fact  to  onr 
patient,  informing  him  that  if  the  eye  begins  to  trouble 
him,  if  he  gets  an  aching  pain  over  the  brow  after 
exerting  it,  or  if  the  glare  of  the  snn  is  felt  to  be  par- 
ticularly dazzling  and  uncomfortable,  the  sight  be- 
coming somewhat  hazy— that  these  symj^toms  indicate 
advancing  mischief,  and  should  be  at  once  attended 
to.  Sixpposing,  however,  no  such  complications  occur, 
we  tnay  content  ourselves  with  simply  ordering  a  pair 
of  concave  glasses  to  correct  the  myoiDia,  and  that  in 
reading  and  writing  he  has  the  advantage  of  a  good 
light,  and  is  not  allowed  to  stoop  over  the  object  he  is 
working  at.  It  will  be  well  also  to  order  him  a  pair 
of  blue-tinted  glasses,  which  he  should  wear  when 
exposed  to  the  glare  of  the  sun. 

2.  Progressive  Form. — The  symptoms  which  cha- 
racterize progressive  posterior  staphyloma  are  as  fol- 
lows : — We  may  notice  the  same  deficiency  of  the 
internal  rectus,  and  the  patient  siiffers  from  myopia, 
but  he  usually  consults  us  on  account  of  general  im- 
pairment of  vision,  which  increases  after  over-exerting 
his  eyes.  At  such  times  he  complains  of  an  aching 
pain  in  the  orbit,  extending  to  the  temple,  and  also  of 
more  or  less  intolerance  of  light ;  the  glare  of  the  sun 
is  trying,  and  induces  not  only  an  uncomfortable 
aching  feeling  in  the  eye,  but  even  photophobia.  He 
may  have  suffered  from  repeat  ed  attacks  of  this  kind, 
lasting  for  a  month  or  six  weeks,  and  then  passing  off, 
reappearing,  however,  after  unusual  exertion  of  the 
eyes,  or  derangement  of  the  general  health.  Each 
attack  caiises  the  sight  to  become  more  impaired,  and 
the  myopia  increases,  often  rapidly. 

If  an  eye  affected  with  this  disease  be  examined 
with  the  ophthalmoscope  in  its  early  stages,  the 
fundus  ajipears  healthy,  with  the  exception  of  a  por- 
tion surrounding  more  or  less  of  the  disc,  where,  usually 
on  the  outer  side,  a  patch  of  choroid  will  be  observed 
of  a  lighter  grey  colour  than  normal,  the  vessels  of 
the  part  being  congested  (Plate  YII.,  Fig.  3).  The 
alteration  in  the  colour  of  this  spot  will  be  most  marked 
near  the  disc,  from  thence,  passing  outwards,  a  number 
of  small  white  patches  are  noticed  in  the  choroid,  these 
gradually  coalesce  into  the  glistening  white  crescent 
surrounding  the  outer  part  of  the  disc.  Irregular  spots 
of  black  pigment  will  be  seen  scattered  over  the  ex- 
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ternal  border  of  the  diseased  patches,  but  the  strongly 
marked  rim  of  pigment,  pathognomonic  of  stationary 
posterior  staphyloma,  is  seldom  seen.  In  fact,  the  diffe- 
rence between  the  two  forms  of  disease  consists  in 
this,  that  in  the  progressive  affection,  owing  to  the 
active  changes  which  are  going  on  in  the  part,  the 
line  of  demarcation  between  the  diseased  and  sound 
tissue  is  broken  through,  and  the  degenerative  pro-  No  defined 
cess  is  extending  outwards,  or  more  probably  in  every  border, 
direction. 

The  process  appears  to  be  essentially  one  of  a  de- 
generative nature,  the  stroma  of  the  choroid,  and  the 
corresponding  portions  of  the  sclerotic  become  inflamed  Process 
and  degenerate;  and  as  the  latter  loses  its  power  of 
resisting  the  intra-ocular  pressure,  a  posterior  staphy- 
loma results.  This  condition  having  once  commenced, 
the  protrusion  increases  in  dimensions,  until  it  often 
becomes  of  considerable  size. 

This  accident,  however,  is  by  no  means  the  only  ill- 
effect  likely  to  follow  progressive  posterior  staphyloma ; 
opacity,  and  fluidity  of  the  vitreous,  and  detachment  of  often 
the  retina  are  unfortunately  too  frequently  the  direct 
result  of  this  form  of  disease.    The  former  affection  vftreoua 
will  be  recognised  at  once ;  on  examining  the  eye  with 
the  ophthalmoscope,  a  number  of  black,  flocculent- 
looking  shreds  will  be  noticed  floating  in  the  vitreous, 
and  will  be  best  observed  by  the  direct  method  of  ex- 
amination ;  they  are  to  be  seen  whisking  about  in  all 
directions  upon  the  slightest  movement  of  the  eye, 
causing  the  j^atient  the  greatest  annoyance.   The  state 
of  the  choroid  may  often  be  observed,  even  at  this  stage 
of  the  disease,  through  the  fluid  vitreous,  and  the  his- 
tory of  the  case  will  indicate  the  nature  of  the  disease; 
we  may  also  examine  the  eye  least  affected,  and  the 
chances  are  that  a  posterior  staphyloma  will  be  de- 
tected in  it,  and  thus  we  may  be  able  to  form  a  safe 
conjecture  as  to  the  cause  of  the  fluid  vitreous  in  the 
diseased  eye. 

During  the  progress  of  this  affection,  detachment  of  and  de- 
the  retina  is  likely  to  take  place ;  for,  as  the  staphy-  l^^^f^^ 
loma  projects  backwards,  one  of  two  things  must 
occur :  either  the  retina  will  be  stretched  and  torn 
across  in  following  the  sinuosities  of  the  choroid ;  or 
else,  bulging  backwards  into  the  staphyloma,  it  will  be 
dragged  away  frona  its  attachments,  either  at  the  optic 
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foramen  or  or  a  serrata.  If  the  dioptric  media  are 
sufficiently  transparent,  we  may  watch  these  changes 
with  the  ophthalmoscope;  frequently,  however,  the 
vitreous  becomes  so  hazy  that  the  retina  cannot  be 
seen,  though  we  may  be  pretty  well  assured  of 
its  disorganized  condition,  by  the  almost  complete 
loss  of  vision  from  which  the  patient  sulf'ers.  And, 
lastly,  secondary  glaucoma  may  supervene  at  any 
stage  of  the  disease,  either  in  the  inflammatory  form 
or  as  glaucoma  simjilex,  and  unless  an  iridectomy 
is  performed  will  end  in  blindness ;  for,  as  a  rule,  both 
eyes  are  sooner  or  later  affected  in  this  way.  In  cases 
of  this  description  we  shall  have  symj^toms  of  glaucoma 
supervening  on  those  of  advancing  myopia,  or  sclero- 
choroiditis  posterior. 

Treatment.—It  is  absolutely  necessary,  therefore, 
that  we  should  do  all  in  our  power  to  stop  the  progress 
of  the  staphyloma,  and  the  degenerative  changes  going 
on  in  the  choroid  in  its  early  stages,  in  order  to  pre- 
vent the  occurrence  of  these  unfortunate  terminations. 
I  have  already  described  its  leading  symjjtoms  and 
ophthalmoscopic  appearances;  if,  therefore,  we  meet 
with  a  case  presenting  these  features,  and  learn  that 
there  has  been  any  recent  aggravation  of  the  symp- 
toms, we  should  make  careful  inquiries  regarding  the 
patient's  employment,  habits,  and  general  state  of 
health,  with  the  view  of  correcting  whatever  may  be 
wrong.  Overwork  is  almost  always  the  exciting  cause 
of  these  changes ;  under  any  circumstances  we  must 
enforce  absolute  rest  of  the  eye.  The  cold  douche 
may  often  be  used  with  advantage,  morning  and 
evening. 

In  addition  to  these  general  measures,  if  active 
changes  are  going  on  in  the  eye,  apply  two  leeches  to 
the  temple  for  three  consecutive  nights,  fomenting  the 
part  well  afterwards.  The  patient  should  be  kept  in 
a  dark  room  until  all  symptoms  of  pain  and  intole- 
rance of  hght  have  passed  away ;  he  may  then  be 
permitted  to  take  exercise  in  the  open  air,  wearing  a 
pair  of  blue  glasses  when  exposed  to  the  glare  of  the 
sun  or  lamp-light;  but  he  must  not  be  allowed  to 
resume  his  work  until  the  congestion  of  the  choroid 
has  disappeared.  Small  doses  of  bichloride  of  mer- 
cury, continued  for  some  time,  are  useful  if  inflam- 
matory changes  are  advancing  in  the  choroid. 
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In  many  instances,  however,  attention  to  the  state  of 
the  general  health,  together  with  the  cold  douche  and 
rest,  will  be  the  chief  curative  means  at  our  disposal. 
An  issue  may  be  opened  in  the  skin  of  the  temple.  By  issues, 
a  judicious  plan  of  treatment  of  this  kind,  the  symp- 
toms indicating  active  changes  in  the  choroid  will 
gradually  subside,  and  the  patient  may  then  be  allowed 
to  use  his  eyes,  though  he  cannot  be  too  careful  not  to 
overwork  them. 

If  these  precautions  are  strictly  observed,  we  may  Treatment 
with  confidence  hope  to  preserve  our  patient's  sight ;  'lopeful, 
taking  care,  whenever  the  uneasiness  or  pain  in  the 
eyes  returns,  to  have  recourse  to  a  system  similar  to 
that  above  described,  so  as  to  prevent  the  destructive 
changes  from  making  further  progress.  But  I  need 
hardly  remark,  that  when  degenerative  changes  have 
taken  place  in  the  choroid,  retina,  or  vitreous,  our 
prognosis  must  be  very  guarded  ;  we  can  only  expect 
to  pn-serve  the  amount  of  vision  that  exists,  and  not 
to  restore  that  which  is  lost. 

Lastly,  it  is  above  all  things  necessary  to  supply  the  Concave 
patient  with  proper  concave  glasses,  so  as  to  correct  fsggntial. 
the  defective  refracting  power,  and  thus  prevent  the 
increased  convergence  of  the  eyes  which  myopia  renders 
necessary.  As  a  means  to  this  end,  the  patient  must 
not  attempt  to  read  when  in  the  recumbent  position,  or 
to  write  with  his  head  bent  close  down  over  the  [)aper. 

But  more  than  this  may  be  required.    It  has  been 
demonstrated  by  Dr.  Giraud-Teulon  that  this  progres- 
sive myopia  is  due  to  an  insufficiency  of  the  internal 
rectus,  and  both  he  and  i'rofessor  Von  Graefe  there- 
fore recommend  tenotomy  of  the  external  rectus  in  cases  Tenotomy 
of  extreme  progressive  posterior  staphyloma.    The  of  external 
former  learned  doctor  lately  observing  that  he  had  then  rectus, 
a  case  of  extreme  myopia  under  his  care,  in  which 
intermittent  strabismus  had  commenced,  and  where 
tenotomy  of  the  external  rectus  suddenly  diminished 
the  myopia  by  i       »•  Derby  has 

published  an  interesting  series  of  cases,  in  which  the 
curative  eflect  of  dividing  the  internal  rectus  in  cases 
of  advancing  myopia,  is  well  demonstrated.*    In  three 


*  "Prooressive  Myopia  and  its  Operative  Cure,"  by  E.  H. 
Derby,  Ophthalmic  Surgeon  to  the  Demilt  Dispeusary. 
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instances  of  tliis  kind  under  my  own  care,  this 
operation  has  been  followed  by  marked,  and  up  to  the 
present  time  favourable  results. 

Tubercular  Matter  in  the  Ohoroid.— The  forma- 
tion of  tubercular  matter  in  the  choroid  has  been 
noticed  amongst  persons  suffering  from  phthisis.  If 
in  a  case  of  this  description  the  patient's  eye  be 
examined  with  the  ophthalmoscope,  circumscribed  rose- 
coloured  spots  may  be  seen,  usually  situated  near  the 
optic  disc;  and  as  the  tubercular  matter  increases  it 
forms  nodules,  pushing  the  ]5igment-cells  of  the  choroid 
on  one  side;  their  outline  is  consequently  marked  by 
a  border  of  black  pigment,  and  their  raised  and  uneven 
surface  can  hardly  be  mistaken  for  any  other  condition 
of  the  parts.  As  the  disease  advances,  the  functions 
of  the  choroid  become  impaired,  and  the  vitreous 
passes  into  an  opaque  condition,  rendering  all  further 
changes  in  the  structures  posterior  to  it  very  indis- 
tinct. It  does  not  appear  that  the  tubercular  masses 
themselves  excite  irritation  in  the  choroid,  nor  do  they 
induce  any  pain  in  the  eye.* 

If  impairment  of  vision  exists  in  these  cases,  it  is 
probably  due  to  disease  of  the  choroidal  vessels.  The 
coats  of  the  vessels  being  infiltrated  with  earthy 
matter,  which  greatly  interferes  with  the  nutrition  of 
the  tissues,  hence  arise  atony  of  the  ciliary  muscle,  and 
a  hazy  state  of  the  vitreous.  No  doubt  if  the  tuber- 
cular matter  were  formed  directly  in  the  axis  of  vision, 
it  might,  by  displacing  the  retina,  destroy  its  functions 
to  a  great  extent ;  but  cases  of  the  kind  are  extremely 
rare. 
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Wounds  and  Injuries  op  the  Choroid. — It  is  evident 
from  f  he  protection  the  choroid  receives  from  the  parts 
around  it,  that  it  cannot  be  woimded  unless  the  scle- 
rotic or  other  external  structures  of  the  eye  are  injured. 
In  incised  wounds  through  the  sclerotic,  hernia  of  the 
choroid  seldom  occurs,  in  consequence  of  the  intimate 
connexion  which  exists  between  these  structures ;  in 
fact,  the  wound  of  the  choroid  is  generally  a  very  small 


*  Carter's  translation  of  Zauder  on  the  Oplith«lmoscope,  p.  169. 
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matter  compared  with  the  lesion  likely  to  Le  inflicted 

on  the  retina  and  other  structures  contained  within  Retina  may 

the  eyeball.  ^iiff'^r. 

Blows  or  similar  injuries  inflicted  on  various  parts 
of  the  eye  are  by  no  means  unfrequently  followed  by 
a  rupture  of  some  of  its  bloodvessels.  If  the  efl^'usion 
of  blood  is  considerable,  it  bursts  through  the  retina, 
and  infiltrates  the  vitreous  body,  probably  finding  its 
way  into  the  anterior  chamber.  Cicatrices  of  wounds 
in  the  choroid,  following  contusion  of  the  eyeball,  have 
been  noticed  durmg  life  by  means  of  the  ophthal- 
moscope.* In  less  sevei-e  injuries  a  small  clot  of  blood 
may  form  in  the  choroid,  where  it  may  be  seen  with  the 
ophthalmoscope,  the  retiaal  vessels  crossing  over  it. 

In  more  severe  cases,  the  patient  will  completely  Sig:bt  lost 
lose  the  sight  of  the  injured  eye  from  the  instant  the  ti'^^*'^® 
accident  has  occurred,  though  he  may  suflfcr  from  httle 
or  no  pain  in  it.    On  examining  the  eye,  we  shall  find, 
very  probably,  that  the  anterior  chamber  is  full  of  Tilood  in 
blood  ;  or  it  may  happen  that  the  hasmorrhage  has  not  ^o^r Tham- 
reached  so  far  forwards,  but  that  on  dilating  the  pupil  ber 
and  examining  the  eye  with  the  ophthalmoscope,  we 
find  the  vitreous  opaque,  and  infiltrated  with  blood,  or  vitreous. 
But  in  the  less  severe  cases,  where  the  hisraorrhage  is 
limited,  the  patient  may  only  complain  of  haziness  of 
vision,  depending  upon  a  displacement  of  the  retina 
forwards  by  a  clot  of  blood  in  the  choroid. 

Prognosis. — This  will  vary  according  to  the  apj^arent  Fi'ognons 
nature  of  the  lesion.    I  say  apparent,  because  if  the  must  be 
haemorrhage  has  been  considerable,  it  is  impossible  to  g"'^'^^^'^' 
ascertain  the  extent  of  the  damage  done  to  the  eye 
until  the  blood  has  become  absorbed ;  but  it  rarely 
happens  that  extensive  ha3morrhage  of  this  kind  takes  Retina 
place  within  the  eye  without  breaking  down  the  ittach-  often 
ments  of  the  retina,  or  otherwise  damaging  the  eye  as  •i^^'*'''^*'*- 
an  organ  of  vision. 

In  the  less  severe  cases,  the  clot  of  blood  may  be 
absorbed  in  the  course  of  a  few  days,  and  the  functions 
of  the  eye  will  be  perfectly  restored. 

HjEmorrhage  from  the  choroidal  vessels  is  evidently 


*  See  cases  reported  by  Dr.  P.  Fraul^,  O^iJUhalmic  Hospital 
Reports,  vol.  iii.  p.  84. 
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far  more  apt  to  follow  an  accident  if  the  part  is 
diseased.  W'e  meet  with  instances  of  the  kind  among 
persons  suffering  from  myopia,  consequent  on  extensive 
posterior  staphyloma.  The  imperfection  of  vision 
from  which  snch  patients  suffer  is  a  cause  of  their 
being  more  liahle  to  blows  on  the  eye  than  other 
persons  ;  for  they  are  less  able  to  guard  it,  and,  at  the 
same  time,  the  globe  is  often  prominent.  Moreover, 
the  diseased  state  of  the  choroid  renders  its  vessels 
likely  to  be  ruptured  by  a  blow  on  the  eye.  I  have 
met  with  several  instances  of  this  kind,  where  the 
accident  has  been  followed  by  hemorrhage  into  the 
vitreous ;  and  it  has  been  subsequently  discovered 
that  extensive  detachment  of  the  retina  had  occurred. 
Even  where  the  retina  escapes,  the  blood  in  these 
cases,  oozing  into  the  choroid,  may  damage  its  structure 
to  such  an  extent  that  it  subsequently  atrophies ;  and 
this  is  quickly  followed  by  opacity  of  the  lens  and 
vitreous. 

Treatment. — If  the  accident  has  only  recently  oc- 
curred, it  will  be  advisable  to  apply  ice  to  the  eye,  and 
keep  the  organ  at  perfect  rest,  so  as,  if  possible,  to 
stop  any  further  hsemorrhage.  But  if  the  accident 
has  taken  place  some  time  before  we  see  the  patient, 
we  may  simply  keep  the  eye  at  rest  with  a  pad 
and  bandage  until  the  effused  blood  has  become 
absorbed. 

We  occasionally  meet  with  cases  of  hcBmorrhage  into 
the  choroid  resulting  from  an  engorged  state  of  its 
vessels,  as  in  glaucoma,  or  after  over-exertion  of  the 
eye.  The  effused  blood  presents  a  uniform  dark 
crimson  appearance,  varying  in  shape  and  size,  the 
hgemorrhage  being  on  a  plane  posterior  to  the  retina. 
The  retinal  vessels  passing  over  the  clot  can  be  clearly 
recognised  with  the  ophthalmoscope.  The  extent  and 
situation  of  a  clot  of  blood  will,  under  these  circum- 
stances, lead  us  to  form  a  prognosis ;  small  spots  of 
hsemorrhage,  if  near  the  ora  serrata,  may  become  ab- 
sorbed and  leave  the  eye  uninjured,  and  this  may  be 
the  case  even  with  large  effusions  in  the  axis  of 
vision,  but  scotoma  more  commonly  result ;  and  the 
haemorrhage  depending  on  some  local  disease  is  apt  to 
return. 

Detachmeivt  of  the  Choroid  from  the  sclerotic  may 
occur  as  the  result  of  an  injury  or  from  disease,  as  for 
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instance,  the  growth  of  a  tumour  in  the  choroid.* 
With  the  ophthalmoscope,  we  may  observe  the  rent 
made  in  the  choroid,  and  through  it  the  white  and 
glistening  sclerotic  can  be  seen.  In  these  cases,  the 
retina  is  of  course  detached  with  the  choroid,  and  the  Loss  of 
sight  of  the  eye  is  therefore  irrevocably  lost  at  the  seat  ^igiit. 
of  injury. 

In  some  rare  cases  the  choroid  is  only  partially  de-  Partial 
taclied  from  the  sclerotic,  by  a  collection  of  blood  or  detachment, 
serous  effusion  forcing  its  way  immediately  within  the 
sclerotic,  tearing  the  choroid  from  its  attachments 
and  bulging  it  forward  together  with  the  retina  into 
the  vitreous  chamber :  the  most  characteristic  symptom 
is  the  appearance  of  the  choroidal  vessels  and  intra- 
vascular spaces  lying  close  beneath  the  retina.f  The 
protuberance  thus  formed  may  be  seen  by  transmitted 
light,  and  might  be  mistaken  for  a  malignant  tumour 
springing  from  the  choroid  ;  but  in  instances  such  as 
I  am  describing,  the  history  of  the  case  and  the 
absence  of  increased  tension  of  the  eyeball,  or  other 
symptoms  indicative  of  malignant  disease,  will  lead  to 
a  correct  diagnosis. 

Sympathetic  Irritation  of  the  Choroid. — I  have  sympa- 
already  described  (p.  347)  the  symptoms  of  irido-cho-  thetic 
roiditis,  which,  as  I  then  remarked,  is  by  no  means  fxig 
uncommonly  induced  by  wounds  or  injuries  involving 
the  ciliary  body  or  the  choroid.    The  phenomena  of  Symptoms 
sympathetic  irritation  of  the  choroid  are  those  of  irido-  choroidft*i8 
choroiditis. 

tumours  op  the  choroid. 

Sarcoma  op  the  Choroid,  like  similar  abnormal  Sabcoma  : 
growths  in  other  parts  of  the  body,  is  characterized  by  its  charac- 
a  preponderance  of  cellular  elements,  of  a  stellate, 
spindle-shaped,  or  roundish  form,  resembling  those  of 
connective-tissue  cells,  and  containing  numerous 
nuclei.  These  cells  differ,  however,  very  materially 
from  those  of  connective  tissue,  in  that  they  are  in- 
capable of  passing  into  the  stage  of  perfect  connective 
tissue.    They  are  prone,  however,  to  combine  with 


»  Ophthalmic  Review,  vol.  i.  p.  79. 
t  A  Treatise  on  tbe  Diseases  of  the  Eye,  by  Soelberg  Wells. 
Third  Edition,  page  611. 

C  C 


386 


DISEASES  OF  THE  CHOROID. 


Cells 

often  con- 
tain pig- 
ment. 


Symptomx. 


Aflvanced 
sta^e  of 
disease. 


May 
airophy. 


intercellular  substances,  and  thus  form  a  relatively 
firm  vascular  and  coherent  structure.  In  these  re- 
spects sarcoma  presents  a  different  growth  from  epi- 
thelial formations,  and  also  from  cancer.  In  sarcoma 
we  often  find  the  cellular  elements  not  only  preponde- 
rating, but  containing  a  quantity  of  dark  pigment 
assuming  the  medullary  or  melanotic  form.  I  his  is 
especiall?  the  case  when  the  disease  springs  from  a 
structure  already  containing  much  pigment,  as  is  the 
case  with  the  choroid. 

Sw^oms.— Sarcoma  of  the  choroid  conamences  as  a 
slight  elevation  or  patch  in  the  choroid,  which  may  be 
seen  with  the  ophthalmoscope  ;  the  base  extends,  and 
at  the  same  time  the  tumour  advances  forwards  upon 
the  retina,  inducing  changes  in  its  dehcate  structure, 
so  as  to  render  its  nervous  matter  opaque.  At  the 
same  time  a  collection  of  fluid  takes  place  between  the 
advancing  sarcoma  and  the  opaque  retina,  the  latter 
therefore  forming  an  undulating  pro3ection  vibrating 
with  every  movement  of  the  eye,  and  clearly  recog- 
nisable in  the  vitreous  chamber  by  aid  of  the  ophthal- 
moscope. ^  ,,11  i. 

As  a  general  rule,  the  disease  does  not  take  long  to 
grow,  but  may  be  interrupted  by  periods  of  inactivity. 
As  the  sarcoma  increases,  involving  more  of  the  choroid, 
the  lens  and  vitreous  become  opaque,  preventing  our 
watching  its  subsequent  growth  withm  the  eye. 
During  the  early  stages  of  the  disease  irido-choroiditis 
most  frequently  complicates  the  other  symptoms,  and 
at  a  later  period  the  cornea  becomes  hazy  and  ulti- 
mately opaque.  The  intra-ocular  tension  is  mucfi 
increased,  and  the  patient  usually  sufl'ers  intensely 
from  pain  in  the  eye  and  over  the  corresponding  side 

of  the  head.  i.  i  • 

As  the  disease  advances,  staphylomatous  bulging 
may  appear  in  the  ciliary  region,  from  degeneration  of 
the  sclerotic.  The  cornea  or  sclerotic  is  perforated, 
and  the  tumour  protrudes  through  the  opening, 
presenting  the  appearance  of  sarcoma  as  seen  in 
other  parts  of  the  body.  It  sometimes  happens, 
however,  that  while  still  intra-ocular,  the  sarcoma 
degenerates  into  a  fatty  mass  and  becomes  atrophied, 
the  eyeball  at  the  same  time  shrinking  up  to  a  small 
button  over  the  remains  of  the  morbid  growth,  which 
we  have  too  much  reason  to  fear  will,  sooner  or  later, 
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again  put  forth  its  latent  energies  and  grow  with 
increased  rapidity.    In  some  few  instances  sarcoma  of 
the  choroid  has  been  known  to  invade  the  sheath  of  May  invad 
the  optic  nerve,  and  growing  backwards  has  filled  the  sheaihof 
apex  of  the  orbit  so  as  to  thrust  the  eye  outwards,  n«ve 
protruding  it  from  between  the  eyelids,  before  the 
nature  of  the  tumour  behind  could  be  exactly  ascer- 
tained. 

Carcinoma  differs  in  its  anatomical  relations  from  caecinomj 
sarcoma  in  that  it  consists  of  a  meshwork  or  stroma,  its 
the  interspaces  being  filled  in  by  groups  of  cells,  characters, 
often  of  a  spindle-shape,  with  fine  processes  as  their 
poles.    The  alveolar  spaces  formed  in  the  stroma 
of  carcinoma  are  readily  seen  on  a  section  of  the 
tumour,  and  slight  pressure  applied  to  the  specimen 
is  sufficient  to  squeeze  out  the  cellular  elements  from 
the  meshwork  in  which  they  are  contained.  These 
cells   often  include   a  lai-ge  quantity  of  pigment 
matter. 

Carcinoma  is  most  malignant;  it  invades  tissues  Malignau'. 
with  little  difficulty,  even  those  as  hard  as  bone,  and 
much  more  a  fibrous  structure  such  as  the  sclerotic. 
The  lymphatic  glands  in  the  neighbourhood  of   a  Glands 
cancerous  growth  are  soon  involved,  and  cachexia  is  a  involved, 
prominent  symptom   of  the   disease.    The   patient  Cachexia, 
usually  suffers  severely  from  pain  in  the  part  affected  P*'"^' 
by  cancer.    Carcinoma  of  the  choroid  is,  however,  a 
rare  form  of  disease,  but  is  occasionally  met  with  both 
in  the  medullary  and  melanotic  forms. 

Treatment. — In  the  early  stages  of  both  sarcomatous 
and  cancerous  affections  of  the  choroid,  and  before  the  In  first 
morbid  growth  has  invaded  the  orbit,  we  should  cer-  J",^' 
tainly  attempt  to  remove  the  disease  by  excising  the  ^Xill.'^ 
globe  of  the  eye.    Subsequently,  when  the  tumour  has 
burst  through  the  sclerotic  and  involved  the  parts 
around,  we  are  not  justified  in  attempting  to  remove  it 
with  the  knife.*    We  may  diminish  the  patient's 
suffering  by  means  of  anodynes,  and  the  vapour  of  Later,  re- 
chloroform  applied  to  the  surface  of  the  growth  ;  but  ^^"^ 
beyond  attempting  to  relieve  pain,  little  can  be  done. 


•  "A  Practical  Work  on  the  Diseases  of  the  the  Eye,"  by  F. 
Tyrrell,  vol.  ii.  p.  165-187:  Dalrymple,  "Pathology  of  the 
Eye,"  Pi.  XXXIII.  (letter  press.) 
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CHAPTER  XI. 

I  DISEASES  OF  THE  KETINA,  ELASTIC  LAMINA,  AND 

r  OPTIC  NERVE. 

k  Eypercemia  of  the  Betina—Betinitis—HcBmorrhage-- 

'  Nephritic  lletinitis— Retinitis  pigmentosa.— Retini- 

tis Apoplectica — Detachment— Emholia — Ischoimxa 
—Atrophy  — Glioma  of  the  retina— Hemeralopia — 
'  Snoio   blindness- Colour   blindness  —  Hemiopia— 

Scotoma— Diseases  of  the  elastic  lamina— Hyper- 
ceraia  of  the  optic  nerve — Apoplexy— Optic  neuritis- 
Atrophy  of  the  papilla — Amblyopia — Amaurosis. 

HYPEREMIA  AND  rSFLAMMATION. 

Htpbe.       HYPERyEMiA  OF  THE  Retina  may  be  a  transient  affec- 
iKMiA  OF      ^ion,  depending  simpl}^  on  over-exertion  of  the  eye,  or 
SansLnt      ^.P^^  ^  deranged  state  of  the  stomacli.    Under  these 
ransie  .     circumstances  it  passes  away  so  rapidly,  that  it  is  not 
likely  to  attract  the  attention  of  either  the  surgeon  or 
patient.   But  whatever  the  exciting'cause  of  the  hyper- 
femia,  should  it  remain  in  force,  inducing  chronic  con- 
gestion of  the  retina,  serious  results  may  follow. 

We  shall  almost  invariably  find  the  retina  more  or 
Peristent,  less  oedematous  in  cases  of  hypersemia  (Plate  Y., 
with  oedema,  j^ig,  1)^ -miless  the  Congestion  be  of  a  very  transitory 
nature :  and  if  congestion  of  the  vessels  and  oedema 
co-exist,  we  may  be  sure  that  the  bounds  of  health  have 
been  passed,  and  that  disease  has  commenced.*  In 
such  cases,  although  the  congestion  and  its  conse- 
quences may  entirely  disappear,  leaving  the  parts  in  a 
normal  state,  still  it  is  always  necessary  to  be  on  our 


•  The  form  of  disease  under  consideration  is  described  by 
some  authors  as  serous  retinitis. 
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guard,  remembering  that  the  effusion,  though  harmless 
in  itself,  has  taken  place  in  a  most  fragile  and  delicate 
tissue,  which  may  readily  be  injured  or  detached  from 
the  choroid. 

Ophthalmoscopic  Appearances. — I  have  already  ex- 
plained why  the  healthy  retina  of  the  native  of  India  Grey 
appears  of  a  uniformly  bright  slate  colour  when  ex-  J)^"?'^?^''^ 
amined  with  artificial  light  (p.  35),  except  where  the 
central  ai'tery  and  vein  meander  through  it.  Conse- 
quently, if  in  the  case  of  a  native,  the  retina  appear  of 
a  crimson  hue,  however  slight  the  tinge  may  be,  we  ^  cnmsou 
may  be   certain  that  there  is   something  wrong,  morbid ; 
although  the  changes  which  have  occurred  in  it  may 
not  amount  to  actual  disease.    For  instance,  if  the 
pupil  has  been  dilated  with  atropine,  and  the  patient 
subsequently  exposed  to  the  glare  of  the  sun,  the  ex- 
citation thus  induced  will  cause  temporary  hyper-  denotes 
ffimia  and  redness  of  the  retina.  _  hype.™. 

I  may  take  this  occasion  to  observe,  that  it  is  ad- 
visable to  delay  putting  atropine  into  a  patient's  eye,  Caution  as 
until  just  before  making  an  ophthalmoscopic  inspec-  *°  atropine, 
tion ;  and  we  should  never,  after  a]"»plying  it,  turn  our 
patient  out  into  the  sun,  telling  him  to  call  again  for 
examination  the  next  day  ;  for  it  will  then  be  impossible 
to  judge  if  any  alteration  in  the  vascular  condition  of 
the  retina  is  due  to  the  effects  of  disease,  or  to  the 
excitation  induced  by  over-exposure  to  light.  But 
excluding  exceptional  cases,  the  above  rule  holds  good, 
and  a  tinge  of  red  observed  in  a  native's  retina  indi- 
cates a  departure  from  health. 

What  has  just  been  said  does  not  of  course  apply  to  Retinal 
the  case  of  EurojDeans ;   nevertheless  among  fair-  in  iTuk)^'* 
skinned  races,  the  congested  state  of  the  vessels  of  the  pean. 
retina,  in  cases  of  hypereemia,  is  generally  apparent,* 
and  should  one  eye  only  be  affected,  a  comparison  of  compare 
its  condition  with  that  of  the  other  will  generally  the  two 
remove  any  doubts  we  may  have  had  as  to  the  nature 
of  the  disease.    The  retinal  veins  also,  under  these 
circumstances,  become  moi'e  or  less  turgid,  and  the 
vessels  of  the  choroid,  and  its  epithelial  cells,  are 
clouded  over  by  the  congested  and  oedematous  retina. 
These  changes  are  best  seen  if  only  a  dim  light  is 
thrown  into  the  eye. 

*  "  Maladies  des  Yeux,"  par  L.  A.  DesmuiTes,  t.  iii.  p.  452. 
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(7aMses.— Hyperremia  may  arise  under  various 
circumstances,  but  in  almost  all  cases  there  is  some 
peculiar  blood  dyscrasia,wliicli  is  tbe  latent  cause  of  the 
mischief.  This  may  be  roused  into  activity  by  vari- 
ous exciting  causes,  as  for  example,  overworli  ;  and 
we  consequently  find  that  instances  of  the  kind  are 
common  among  embroidei-ers  and  tailors  in  Calcutta. 
These  people  frequently  sit  up  at  night  working  by 
the  light  of  an  oil-lamp,  the  flame  of  which  is  hardly 
equal  in  brilliancy  to  that  of  a  farthing  nishlight; 
their  general  health  being  at  the  same  time  impaired 
by  malaria,  want  of  fresh  air,  and  low  living. 

The  train  of  morbid  phenomena  commences  Avith  the 
demand  for  extra  nutrient  material,  caused  by  the  waste 
induced  by  the  overwork  to  which  the  retina  is  exposed ; 
and  though  we  cannot  appreciate  the  changes  that  are 
going  on  in  its  nervous  elements,  we  may  judge  accu- 
rately of  their  activity  hj  the  congested  appearance  of 
the  vessels.  If  the  exciting  cause  of  the  hypera3mia 
continue,  one  of  two  results  follows, — either  the  retina 
becomes  atrophied,  and  the  supply  of  blood  being  no 
longer  required,  the  hyperaemia  gradually  ceases,  or 
else,  the  congestion  continuing,  neo-plastic  structures 
are  produced,  which  intermingle  with  the  delicate  ner- 
vous elements  of  the  retina,  and  destroy  its  sensibility. 

Another  source  of  retinal  hyperemia  is  mechanical 
obstruction,  induced  by  pressure  upon  the  orbital 
vessels  ;  but  I  shall  treat  of  this  form  of  disease  more 
fully  hereafter,  as  well  as  of  congestion  of  the  retina 
induced  by  overstraining  the  eye,  as  observed  in  the 
case  of  hypermetropic  and  myopic  patients. 

A  more  frequent  and  important  cause  of  this  condi- 
tion is  to  be  found  in  the  influence  of  malaria.  This 
may  operate  immediately  through  the  blood,  producing 
changes  in  its  composition,  which  render  it  unfit  for 
the  nourishment  of  the  tissues,  delaying  its  progress 
through  the  capillaries,  and  so  giving  rise  to  local  con- 
gestions ;  or  else  we  must  suppose  that  the  poison, 
after  entering  the  circulation,  acts  directly  on  the 
sympathetic  nerve,  and  so  on  the  vascular  system. 
We  know  that  division  of  the  sympathetic  in  the  neck 
induces  hyperaemia  of  the  retina,  and  other  parts 
which  the  injured  nerve  supplies.    We  may  readily 
suppose  that  it  is  by  some  such  paralysing  influence 
which  the  malarial  poison  exercises  over  the  sympa- 
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thetic,  that  local  congestions,  such  as  we  are  now  con-  influence 
sidering,  are  produced.    However  this  may  be,  there  of  sympa- 
can  be  no  doubt  of  the  fact  that  we  frequently  do  ^g^'^'^g 
meet  with  cases  of  hyperaemia  of  the  retina  among 
persons  who  have  imbibed  a  large  dose  of  miasmatic 
poison. 

We  often  have  cases  under  treatment,  both  among 
Europeans  and  natives,  which  illustrate  the  effects 
of  these  combined  influences  in  inducing  capillary  Capillary 
congestion  of  the  retina,  and  the  more  carefully  one  congesiiou 
studies  these  cases,  the  plainer  it  becomes  that  the 
capillary  circulation  is  chiefly  afiected.    In  many  in- 
stances, the  overwork  which  the  retina  is  called  on  to 
perform  probably  induces  an  increased  demand  for 
reparative  material,  the  starting-point  of  the  hyper- 
emia.   The   congestion  continuing,  the  bounds  of 
health  are  passed,  the  transition  being  marked  by 
effusion  into  the  retina,  and  an  opaque  condition  of  its  CEdema 
nervous  elements.    This  is  a  most  important  point  to  ^"^g"^'^^''^ 
bear  in  mind ;  for  when  these  conditions  are  present  ° 
disease  has  commenced,  and  will  surely  progress  to  an 
unfavourable  termination,  unless  stayed  by  appro- 
priate treatment. 

Pain  is  by  no  means  a  characteristic  symptom  of 
hyperaamia  of  the  retina;  the  disease  often  runs  its 
course  from  beginning  to  end,  the  patient  only  com- 
plaining from  time  to  time  of  slight  aching  pain  in  the 
eye ;  in  fact,  gradually  increasing  loss  of  sight  is  the 
only  constant  symptom  present,  and  its  cause,  as  far  Loss  of 
as  I  know,  can  alone  be  determined  by  means  of  the  ^^^^^  ^on- 
ophthalmoscope;  the  outer  part  of  the  field  of  vision  is  ^  ' 
usually  first  compromised,  but  ultimately  the  macula 
lutea  loses  its  sensibility. 

I  have  selected  the  following  instance  from  those  Retinal 
which  have  recently  been  in  hospital  as  an  illustration  ^ yj^'*!,"'* 
of  the  malarial  form  of  nervous  effusion  and  hypersEmia  laria  only, 
into  the  retina. 

Case. — Comol,  aged  thirty-five.    This  patient  has  ccue. 
been  suffering  from  intermittent  fever  for  the  last  intermit- 
three  weeks  ;  the  paroxysms  recurring  daily  at  about 
eleven  o'clock.   During  the  last  five  days  she  has  had, 
in  addition,  considerable  pain  in  the  right  side  of  the 
head  (hemicrania),  and  the  sight  of  the  right  eye, 
which  had  previously  been  good,  has  become  very  dim.  Dim  vision. 
She  ifi  stout,  and  with  the  exception  of  these  attacks 
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of  fever,  apparently  healthy.  On  examination,  there 
were  no  indications  of  her  liver  or  spleen  having  been 
affected,  nor  could  I  discover  evidence  of  hyperemia 
existing  in  any  of  the  organs  of  the  body,  excepting 
the  retina.  In  the  right  eye,  I  found  the  tension 
normal,  and  the  dioptric  media  healthy,  the  pupil  con- 
tracted, and  only  dilating  after  long  exclusion  from 
light.  The  retina,  including  the  optic  disc,  vs^as  of  a 
rose  colour,  and  the  swollen  and  slightly  hazy  appear- 
ance of  the  retina  induced  by  oedema,  was  well 
marked.  The  sight  of  this  eye  was  considerably  im- 
paired ;  she  could  just  see  to  count  fingers  held  up 
before  her  face. 

I  ordered  her  an  emetic,  followed  by  a  full  dose  of 
opium,  and  the  eye  was  carefully  bandaged,  so  as  to 
exclude  the  light  from  it ;  on  the  following  day  arsenic 
and  opium  were  prescribed.  After  a  week's  treatment 
the  pain  in  the  head  subsided ;  there  was  no  return  of 
the  fever,  and  in  the  course  of  fourteen  days  the  hyper- 
semia  of  the  retina  had  disappeared,  and  the  patient's 
vision  was  as  good  as  it  had  ever  been. 

Even  in  mild  cases  of  hypertemia,  we  shall  invariably 
find  that  some  amount  of  serous  effusion  has  taken 
place  into  the  retina,  which  causes  it  to  appear  soft 
and  swollen ;  but  unless  it  becomes  decidedly  opaque, 
the  eff"used  serum  may  be  rapidly  absorbed,  and  the 
parts  return  to  their  normal  condition. 

It  may  perhaps  appear  that  I  have  dwelt  too  long 
upon  this  subject;  my  reasons  for  doing  so  are,  that 
hypersemia  is  of  common  occurrence,  and  is  likely  to 
be  overlooked.  Moreover,  elementary  and  appareiitly 
unimportant  changes  in  the  retinn,  and  other  tissues 
of  the  body,  are  those  which  it  behoves  us  to  study 
most  minutely,  for  here  is  the  point  of  departure  for 
more  serious  disease,  and  here  we  may  most  success- 
fully oppose  it.  A  case  of  retinitis,  like  that  of  inflam- 
mation of  the  lungs  or  hver,  must  imavoidably  attract 
the  notice  of  the  most  superficial  observer,  whereas 
local  congestions  such  as  I  have  been  describing  are 
very  apt  to  escape  our  notice.  But  I  am  by  no  means 
sure,  that  instances  of  this  description  which  1  have 
here  given  and  treated  over  and  over  again  for  the  last 
fifteen  years  in  Bengal,  are  not  many  of  them  cases 
such  as  Dr.  Clifford  Allbutt  in  his  admirable  work  on 
the  ophthalmoscope,  in  diseases  of  the  nervous  system, 
designates  as  "  Ischaemia  of  the  disc."    To  my  mind 
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it  is  quite  certain  that  numerous  cases  described  by 
various  authors  as  instances  of  optic  neuritis,  have 
had  nothing  whatever  to  do  with  inflammation  of  the 
optic  nerve.  There  is  much  in  a  name,  and  in  no 
department  of  art,  have  worse  eflfects  followed  a 
faulty  nomenclature,  than  in  medicine  and  surgery. 

Treatment. — It  only  remains  for  me  to  say  a  few  Treatment. 
words  on  the  treatment  of  hyperasmia  of  the  retina. 

The  disease  may  generally  be  prevented  from  run-  Loot  to  the 
ning  on  to  the  destruction  of  the  eye,  if  observed  in  its  cause, 
early  stages ;  but  in  order  to  succeed  in  arresting  it, 
we  must  endeavour  to  form  an  accurate  opinion  of  the 
constitutional  dyscrasia  which  is  usually  the  primary  Correet  tha 
cause  of  the  affection,  and  apply  our  remedies  accord-  dvscrasia. 
ingly.    The  next  point  we  should  bear  in  mind  is, 
that  as  light  is  a  certain  and  constant  stimulant  of 
the  retina,  it  must  be  excluded  from  the  eye  when  in 
a  state  of  irritation.    If  the  patient  be  suffering  from 
the  effects  of  malaria,  tonics  and  arsenic  should  be  Tonics, 
administered;  occasional  doses  of  quinine  may  be 
useful,  if  there  is  actual  ague  ;  or  an  emetic,  followed 
by  a  full  dose  of  opium  at  bedtime,  and  a  mixture 
containing  arsenic  and  aconite.  Arsenic. 

There  is  no  question  as  to  the  great  importance  of 
overcoming  the  hypersemia  of  the  retina  as  soon  as 
possible;  and  the  above  remedies,  according  to  my 
experience,  together  with  change  of  air,  if  practicable.  Change  of 
will  be  found  the  most  valuable  means  we  possess  for 
this  purpose.  The  arsenic,  however,  should  be  con- 
tinued for  some  time  after  the  actual  disease  has  dis- 
appeared ;  for  the  malarial  poison  sometimes  works  in 
so  insidious  a  manner,  that  it  is  impossible  to  detect 
its  presence  in  the  system.  Nevertheless,  its  influence 
is  hardly  less  detrimental  than  when  present  in  its 
more  developed  form. 

Parenchymatous  Retinitis  occurs  among  people  of  Inflamma- 
all  ages  and  classes  ;  it  may  arise  from  the  effects  of  "^^l^^H^ 
an  injury,  or  from  idiopathic  causes.  If  the  retina  be 
primarily  affected,  the  inflammatory  action  may  be 
confined  to  that  part ;  but  as  a  general  rule,  in  severe 
cases,  the  choroid  becomes  also  implicated  in  the 
disease  ;  both  eyes  are  often  involved.* 


*  "Lectm-es  ou  the  Theory  and  Practice  of  the  Ophthalrao- 
ope."    By  H.  Wilsou,  F.R.O.S.    Dublin,  186«. 
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Sym/ptoms. — Retinitis  generally  commences  with  a 
throbbing,  aching  pain  in  the  eyeball  and  temple 
after  a  few  days  the  pain  increases,  and  is  often  very 
severe  indeed ;  the  patient  also  suffers  from  intolerance 
of  light  and  the  ajDpearance  of  flashes  of  light  in  the 
field  of  vision,  and  from  lachrymation.  From  the  com- 
mencement of  the  attack  he  complains  of  more  or  less 
dimness  of  vision  ;  the  loss  of  sight,  however,  depends 
much  upon  the  portion  of  the  retina  involved  :  if  the 
inflammation  be  confined  to  its  periphery,  there  will  be 
less  impairment  of  vision  than  if  the  region  of  the 
yellow  spot  is  imiDlicated.  The  tension  of  the  eyeball 
is  generally  slightly  increased.  The  dioptric  media  re- 
main transparent  throughout  the  early  stages  of  un- 
complicated retinitis  ;  but  in  chronic  cases,  or  when  the 
choroid  is  affected,  the  lens  and  vitreous  become  hazy. 
The  vessels  of  the  sclerotic  and  conjunctiva  are  usually 
congested,  especially  in  traumatic  retinitis. 

1  need  hardly  say,  that  the  above  symptoms  are  in- 
sufficient for  the  purpose  of  diagnosis,  and  we  must 
have  recourse  to  the  ophthalmoscope  ;  but  it  will  some- 
times require  dexterity  on  our  part  to  obtain  a  satis- 
factory view  of  the  inflamed  retina,  on  account  of  the 
inability  of  the  patient  to  bear  the  light. 

In  acute  parenchymatous  retinitis  the  fundus  of  the 
eye,  including  the  optic  disc,  is  of  an  uniform  scarlet 
colour,  unless  hjemorrhage  or  neoplastic  formations 
have  formed  in  its  structure.  The  vessels  of  the 
papilla  are  deeply  congested— so  much  so  that  the 
disc  cannot  be  distinguished  from  the  retina ;  its  posi- 
tion can  only  be  determined  by  the  point  of  entrance 
and  exit  of  the  large  vessels.  The  central  artery  of 
the  retina  is  usually  of  normal  calibre,  but  the  veins 
are  sometimes  remarkably  tortuous,  and  very  much 
congested;  they  may  appear  to  coil  round,  so  that 
at  one  turn  of  the  spiral  it  seems  to  be  larger  than  at 
another.  (Plate  V.  Fig.  3.)  A  venous  pulse  may  gene- 
rally be  observed  in  these  enlarged  vessels.  In  most 
cases  extravasations  of  blood  of  various  shapes  and  sizes 
are  seen  scattered  over  the  retina.  The  retina  itself 
is  hazy,  swollen,  and  oedematous  ;  and  if  carefully  ex- 
ammed,  faint  whitish  streaks  may  be  seen  radiatino-  in 


*  "  Maladies  des  Yeux,"  par  L.  A.  Desmarros,  t.  iii.  p.  449. 
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all  directions  from  the  situation  of  tlie  optic  disc 
towards  the  ora  serrata.    These  are  formed  by  the 
nervous  layers  of  the  retina  becoming  puckered,  in 
consequence  of  the  effusion  which  tends  to  drag  it  White 
from  its  attachments ;  in  the  same  way  as  a  cushion, 
inflated  with  air,  becomes  wrinkled  from  the  point  at 
which  pressure  is  made  upon  it  with  the  finger.  These 
markings  upon  the  retina  are,  however,  very  faint,  and 
it  is  not  essential  to   see  them  for  the  purpose  of 
diagnosis,  as  the  disease  may  be  at  once  identified  by 
the  general  appearance  of  the  fundus  of  the  eye. 
Patches  of  neo-plastic  formation  of  various  sizes, 
sometimes  only  small  greyish- white  dots,  at  other 
times  larger  spots,  are  frequently  to  be  seen  in  the 
congested  retina.  If  the  inflammatory  action  is  severe, 
the  choroid  becomes  involved  in  most  cases ;  but  as 
the  epithelium  of  the  elastic  lamina  is  entirely  coii-  Native  and 
cealed  by  the  inflamed  retina,  the  fundus  of  the  native's  European 
eye  appears  of  precisely  the  same  colour  as  the  Euro-  ^^^^ 
pean's,  when  afiected  with  retinitis. 

Prognosis  and  Results.— This  disease  may  terminate  J^;;^'*"*- 
in  resolution,  or  the  inflammatory  action  may  become 
chronic ;  but  even  then  the  retina  may  again  assume  a 
healthy  appearance,  provided  that  neither  in  the  acute 
nor  chronic  form  of  the  disease  permanent  damage  has 
been  done  to  its  structui-e. 

Among  the  accidents  which  may  thus  interfere  with 
a  favourable  termination,  htemorrhage  is  the  most  Hsemor- 
common.    Extravasation  of  blood  may  occur  at  any  ''S®' 
stage  of  the  disease,  and  though  the  blood  may  become 
absorbed,  still  the  delicate  nervous  tissue  is  generally 
more  or  less  damaged.    Detachment  of  the  retma 
may  be  the  direct  result  of  retinitis,  or  the  coats  of  the 
retinal  blood-vessels  may  become  thickened,  so  that  Sclerosis 
the  stream  of  blood  passing  through  them  is  much  °  "^^^^  ^• 
diminished,  and  they  appear  like  whitish  bands  with  a 
central  red  streak  of  blood ;  the  supply  of  nutrient 
material  to  the  nervous  structure  being  thus  greatly 
reduced,  the  retina  is  apt  to  become  atrophied,  or 
undergo  other  degenerative  changes. 

Neo-plastic  formations  are  common  in  retinitis,  and  Neo-plastic 
if  they  become  organized,  the  functions  of  the  retina  tor^ations. 
are,  of  course,  destroyed  in  the  situation  of  the  newly- 
formed  tissue,  a  scotoma  or  dark  spot  in  the  field  of 
vision  remaining,  although  the  inflammatory  action 
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subsides,  and  the  other  portions  of  the  retina  return 
to  their  normal  condition.  Lastly,  suppuration  may 
occur  as  a  consequence  of  inflammation.  The  only 
cases,  however,  in  which.  I  have  seen  this  accident 
happen,  have  been  those  in  which  the  retina  has 
been  kept  in  a  state  of  irritation  by  a  foreign  body, 
such  as  a  dislocated  lens  moving  about  over  its  surface, 
or  in  traumatic  cases. 

If,  after  acute  retinitis,  resolution  should  fortunately 
occur  before  irreparable  damage  has  been  done  to  the 
retina,  we  notice  that  the  appearances  above  described 
gradually  disappear,  the  redness  of  the  fundus  of  the 
eye  subsides,  and  the  vessels  return  to  their  normal 
calibre  ;  the  pain  and  intolerance  of  light  grow  less, 
and  ultimately  the  patient  regains  his  vision,  which 
may  in  time  become  almost  as  perfect  as  it  was  before 
the  attack.  So  favourable  a  result  as  this,  however,  is 
seldom  met  with  in  practice,  the  more  so,  if  the  region 
of  the  yellow  spot  has  been  involved  in  the  inflamma- 
tory action,  and  neo-plastic  formations  have  grown  in 
this  situation.  In  some  rare  cases  after  an  attack  of 
retinitis,  all  objects  appear  smaller  to  the  patient  than 
they  actually  are.  This  condition  is  called  micropsia, 
and  is  due  to  the  rods  and  cones  of  the  retina  having 
become  deranged  by  means  of  the  inflammatory  pro- 
cess. Under  these  circumstances,  a  person  if  attempt- 
ing to  copy  figures  will  always  make  them  smaller 
than  they  really  are.  A  man  affected  in  this  way  is 
quite  unfit  for  military  service,  and  I  have  had  more 
than  once  to  invalid  men  suffering  from  micropsia, 
following  an  attack  of  parenchymatous  retinitis. 

Treatment— Since,  with  the  exception  of  traumatic 
cases,  retinitis  almost  always  depends  upon  consti- 
tutional dyscrasia,  induced  by  malaria,  or  some  such 
poisonous  influence  acting  on  the  blood,  our  eftbrts 
must  be  primarily  directed  towards  eradicating  these 
deleterious  agents  from  the  system,  and  we  shall  then 
have  to  decide  on  the  special  line  of  treatment  which 
may  be  most  appropriate  in  the  case  before  us. 

If  our  patient  is  a  weakly  subject,  who  has  suffered 
from  frequent  attacks  of  fever,  we  should  order  both 
eyes  to  be  kept  carefully  closed  with  light  pads  of  cotton 
wool,  the  patient  being  allowed  to  take  exercise  morning 
and  evening.  If  he  is  suffering  from  great  pain  in  the 
eye,  it  will  be  most  effectually  relieved  by  the  injection 
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of  a  solution  of  morpMa  beneath  the  skin  of  tlie  temple.  Morphia. 
A  hhang*  poultice  often  tends  to  ease  the  pain,  and 
poppy -head  fomentations  are  frequently  most  soothing. 

Should  the  eyeball  feel  at  all  tense,  the  cornea  may 
be  piinctured  and  the  aqueous  humour  drawn  off.  We  Draw  off 
need  never  hesitate  to  pursue  this  plan  of  treatment  aqueous, 
if  there  be  any  intra-ocular  pressure,  and  I  have  never 
seen  any  harm  arise  from  it,  provided  care  be  taken  to 
prevent  the  aqueous  from  escaping  in  a  gush.  If  this 
occurs,  the  congested  retinal  vessels  will  be  in  danger 
of  giving  way,  and  extensive  haemorrhage  may  take 
place  into  the  vitreous  chamber. 

If  the  patient's  tongue  is  coated,  and  he  complains 
of  want  of  appetite,  it  will  be  well  to  order  him  a  few 
doses  of  hyd.  c.  creta,  with  quinine  and  soda.   A  warm  Alteratives 
bath  at  bedtime  will  tend  to  relieve  any  febrile  symp-  warm 
toms,  if  they  should  happen  to  exist.  It  is  often  neces-  baths, 
sary  to  administer  bark  and  ammonia,  together  with  stimulants, 
alteratives,  fi-om  the  commencement  of  the  attack,  and 
the  patient  should  be  allowed  a  generous  diet,  and 
every  available  means  be  taken  to  improve  his  general 
health.    I  do  not  think  bhsters  are  of  much  use  in  this 
class  of  cases. 

Supposing  our  patient  be  a  full-blooded  individual,  Lowering 
and  that  his  pulse  indicates  a  general  irritation,  a  saline  remedies, 
purgative  should  be  given,  and  three  leeches  apphed  to 
his  temple  in  the  morning,  and  the  same  number  in  the  Purgatives, 
evening,  fomenting  the  parts  well  after  each  application.  Leeches. 
The  purgative  will  probably  require  to  be  re2:)eated  in 
forty-eight  hours,  and  bicarbonate  of  potash  and  iodide 
of  potassium  should  be  administered  in  ten-grain  doses 
three  times  a  day,  low  diet  being  at  the  same  time  Low  diet, 
enforced.    If  the  symptoms  do  not  abate  under  this 
treatment,  we  may  apply  more  leeches  ;  together  with 
the  subcutaneous  injection  of  morphia,  poppy-head 
fomentations,  and  absolute  rest  of  body  and  mind. 

Syphilitic  Eetinitis. — The  presence  of  this  form  of  STPHtnTio 
inflammation  of  the  retina  is  determined  more  from  the  -RJiiiNiTis. 
previous  history  of  the  case  than  from  characteristic 
symptoms  ;  it  is  not  in  fact  recognisable  so  much  from 
peculiar  appearances  presented  by  the  retina  as  from 
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the  evidence  of  constitutional  syphilis;  and,  as  we 
might  naturally  have  expected,  is  frequently  com- 
plicated by  diseases  of  the  choroid  and  ins.  In  the 
choroid,  under  these  circumstances,  we  notice  that 
the  pigment  cells  become  heaped  into  small  masses, 
presenting,  when  examined  by  the  ophthalmoscope, 
the  appearance  of  greyish  or  dark  dots  and  patches. 
At  the  same  time,  in  consequence  of  these  chaiiges 
in  the  choroid,  the  vitreous  undergoes  degeneration  ; 
it  becomes  clouded,  fluid,  and  occupied  by  dark  flakes, 
thus  shrouding  the  retina  from  our  view,  and  render- 
ing the  changes  going  on  in  the  optic  disc  and  parts 
around  somewhat  obscure. 

Syphilitic  retinitis  commences  with  hyperemia  of 
the  disc  and  venous  congestion  of  the  retina,  the 
arteries  being  diminished  in  calibre.  The  course  of 
the  retinal  vessels  is  marked  by  a  greyish  film  due  to 
sclerosis  of  the  connective  tissue  elements,  particularly 
of  the  vertical  trabecular  fibres.  I'his  greyish  film 
frequently  appears  to  run  along  the  outside  of  the 
vessels,  as  observed  with  the  ophthalmoscope,  forming 
as  it  were  a  casing  of  neo-plastic  tissue  round  these 
vascular  canals,  the  film  being  most  marked  along  the 
wall  of  the  vessel  and  gradually  shading  off  into  the 
healthy  retina.  The  optic  disc  is  swollen  and  hazy, 
the  haziness  extending  beyond  its  circumference  to  a 
variable  distance  over  the  retina.  This  greyish  film 
on  the  retina  is  seldom  uniform  ;  but  as  in  syphilitic 
keratitis,  so  in  retinitis,  one  part  of  the  affected  struc- 
ture is  usually  more  hazy  than  another.  This  is 
often  particularly  the  case  near  the  axis  of  vision, 
where  small  punctiform  opacities  of  the  retina  are 
noticed  in  syphilitic  inflammation  of  this  structure  : 
and  these  opaque  spots  undergo  rapid  changes  often 
disappearing  in  the  course  of  a  few  days. 

If  the  abnormal  action  continues  unchecked,  further 
changes  in  the  retina  become  developed,  for  as  the 
sclerosis  advances  the  tissue  involved  becomes  dense 
and  opaque,  and  the  nerve  structure  of  the  retina  is 
not  only  destroyed,  but  it  leads  to  occlusion  of  its  blood- 
vessels ;  the  neo-plastic  formations  become  organized,  a 
white  glistening  patch  appearing  in  the  place  of  the 
originally  inflamed  tissue.  These  changes  may  run 
their  course  in  a  particular  spot,  and  yet  the  remainder 
of  the  retina  present  no  abnormal  appearance  what- 
ever.   Perhaps  the  vessels  passing  to  and  from  the 
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inflamed  patcli  may  be  slightly  congested,  but  tbis  is 
by  no  means  a  constant  appearance  ;  and  the  blood- 
vessels can  seldom  be  traced  beyond  the  inflamed  spot, 
as  the  tissue  in  the  act  of  becoming  organized,  contracts 
and  obliterates  them.  So  far  as  my  experience  goes,  Hsemor- 
ha3morrhage  is  not  of  common  occurrence  in  this  form  common^' 
of  disease. 

Syphilitic  retinitis,  as  I  have  above  remarked.  Symptoms, 
is  in  many  cases  preceded  by  iritis,  and  irido- 
choroiditis,  so  that  we  may  expect  to  meet  with 
evidence  of  pre-existing  mischief  in  these  structures ; 
nevertheless,  this  is  not  always  the  case,  for  instances 
undoubtedly  occur  in  which  constitutional  syphilis 
being  present,  the  poison  selects  the  retina  as  the  first 
structure  for  attack.  Under  any  circumstances  syphi- 
litic retinitis  having  commenced,  the  patient  complains  Dimness  of 
principally  of  impairment  of  vision,  it  may  be  in  one  ^^i^io'^- 
or  both  eyes ;  the  diminution  of  sight  may  be  sudden 
or  may  creep  on  very  slowly  ;  it  not  uncommonly  has 
periods  of  amendment,  and  then  becomes  worse  than 
ever  again.  The  field  of  vision  presents  spots  of  Visual  field 
almost  total  blindness,  other  parts  being  comparatively 
normal ;  this  is  evidently  dependent  upon  the  disposi-  ' 
tion  of  the  diseased  action  to  aflect  one  part  of  the 
nervous  tissue  of  the  retina  at  one  time,  and  in  one 
spot,  more  intensely  than  at  another,  thus  altering  the 
state  of  the  visual  field  from  time  to  time.  Of  course 
when  sclerosis  of  any  one  part  of  the  retina  has  been 
completely  established,  the  nervous  and  vascular  tissues 
being  destroyed,  this  spot  remains  as  a  black  j^atch  in 
the  visual  field.  The  dimness  of  sight  is  in  most 
instances  increased,  by  the  changes  already  noticed  as 
common  in  the  vitreous  in  cases  of  this  kind. 

Prognosis. — The  2)rogno8i3  of  this  form  of  retinitis  Prognosia. 
depends  very  much  upon  the  stage  of  the  disease  when 
first  brought  under  our  observation.  If  we  discover  no 
great  changes  in  the  retina  or  choroid  our  prognosis 
may  be  favourable,  even  to  the  hope  of  restoring  sight. 
But  the  disease  being  a  constitutional  one  is  apt  to 
recur,  and  we  must  caution  our  patient  accordingly, 
impressing  on  him  the  necessity  of  applying  to  us  the 
instant  he  discovers  any  retrogression  in  his  power  of 
sight.  When  once  dense  opaque  patches  have  formed 
in  the  retina  I  need  hardly  say  we  can  entertain  no 
hope  of  the  corresponding  portion  of  the  retina  re- 
gaining its  functions. 
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Treatment— I  would  refer  the  reader  to  the  remarks 
I  have  already  made,  regarding  the  treatment  of 
syphiUtic  iritis ;  a  long  continued  and  carefully 
managed  course  of  mercury  is,  I  am  convinced,  the 
correct  treatment  for  cases  of  this  description.  Like 
most  other  practitioners  1  have  had  my  seasons  of 
doubt  as  to  the  necessity  for  administering  mercury 
for  the  relief  of  syphilis,  and  although  I  still  believe  it 
is  impossible  in  all  cases  to  cure  syphilis,  nevertheless 
I  am  equally  sure  we  may  generally  destroy  the 
manifest  effect  of  syphilis  on  the  tissues  of  the  body, 
by  means  of  mercury,  and  in  few  instances  are  the 
curative  effects  of  this  drug  more  marked  than  in 
cases  of  syphilitic  retinitis. 

Inherited  Syphilitic  Retinitis  generally  comes  on 
in  infancy,  and,  unfortunately,  there  are  no  external 
symptoms  to  mark  the  progress,  or  even  the  existence, 
of  this  formidable  disease  ;  and  it  is  only  as  the  child 
grows  older  that  his  vision  is  discovered  to  be  defective.* 
He  is  then  perhaps  supposed  to  be  short-sighted,  or  to 
have  some  affection  of  the  eyes  depending  on  dentition, 
which  it  is  hoped  he  will  outgrow  ;  whereas  the  disease, 
if  its  real  nature  were  recognised  and  judiciously 
treated,  might  very  possibly  be  alleviated,  and  the 
sight  saved.  The  importance  of  making  an  ophthal- 
moscopic examination,  in  the  case  of  imperfect  vision 
among  young  children,  cannot  be  too  strongly  en- 
forced. Should  patches  of  syphilitic  inflammation 
exist  in  the  eye,  we  must  at  once  resort  to  the  treat- 
ment I  have  recommended  in  cases  of  similar  affections 
of  the  iris — namely,  mercurial  inunction,  together  with 
tonics  or  alteratives,  as  may  seem  most  necessary. 

Effusion  of  Blood  into  the  Retina  has  been  ob- 
served after  injuries,  through  concussion,  or  direct 
wounds  ;  or  in  the  course  of  those  changes  which  tend 
to  impede  the  passage  of  blood  through  the  optic  disc 
(as  glaucoma,  mflammation  of  the  optic  disc,  and  the 
adjoining  retina),  or  through  the  orbit,  especially  when 
the  cause  is  situated  close  behind  the  eyeball,  or  at  the 
fissura  orbitalis  superior.  Sudden  closure  of  the  jugular 
veins  on  both  sides  has  occasioned  hemorrhage  into 


*  J.  Hutchiiisoii  on  "  SA'pliilitic  Diseases  of  the  Eye  and 
Ear,"  p.  130. 
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the  retina  or  effusion  of  blood  may  occur  in  the  course 
of  changes  within  the  eye  (as  tumours,  retinitis, 
myopia),  which  give  rise  to  hyperaemia  of  the  retina 
and  choroid,  with  atrophy,* 

Extravasation  of  blood,  as  a  result  of  retinitis,  or  Occupies 
mechanical  congestion  of  the  vessels,  generally  takes  deeper 
placein  the  deeper  layers  of  the  retina.  The  haamorrhage 
IS  not  usually  very  extensive,  nor  does  it  always  appear 
to  injure  the  nervous  tissue;  a  patient  may  regain  his 
eyesight  perfectly  after  the  intiammatory  process  has 
passpd  off,  and  the  blood  has  become  absorbed.f  But 
as  I  have  before  observed,  if  the  hgemorrhage,  whether 
from  inflammation  or  any  other  cause,  has  been  exten-  iflarge  or 
sive,  and  has  occurred  iu  the  substance  of  the  retina,  ^estro^ 
either  in  or  near  the  macula  lutea,  our  prognosis,  as  to  sightr^^ 
the  patient's  ultimate  recovery,  must  be  guarded. 

It  is  hardly  possible  to  mistake  extravasated  blood 
in  the  retina  for  any  other  condition  of  the  parts.  If 
examined  soon  after  the  hjemorrhage  has  occurred,  its  Appearanr 
colour  is  quite  characteristic.  Subsequently  this  alters,  of  clots, 
and  the  haemorrhagic  effusions  become  darker,  and  are 
broken  up  into  small  patches.    The  larger  extravasa- 
tions gradually  soften  down,  and  are  converted  into  a  l-^ter 
yellowish  fatty  substance,  which  may  ultimately  be-  '''^''"S®^- 
come  absorbed. 

The  depth  at  which  the  clots  of  blood  are  situated  in 
the  retina  may  be  determined  by  the  position  they  hold 
with  regard  to  its  vessels :  the  extravasation,  if  anterior, 
will  of  course  hide  the  vessels  ;  but  if  posterior,  the  cen- 
tral artery  or  some  of  its  branches,  can  be  traced  in  front  Micro- 
of  the  clot.  Virchow  describes  these  spots  of  extrava-  ^p- 
sated  blood  as  being  precisely  similar  to  those  noticed 
in  the  brain.  He  says  : — "  The  corpuscles  within  the 
mass  may  be  either  completely  unchanged,  or  partly 
studded  with  fine  granules.  In  the  interior  of  these 
red  masses,  as  well  as  at  their  circumference,  may  be 
seen  fat  corpuscles  and  conglomerate  granules,  that 
are  either  collected  into  firmly  cohering  masses,  or 
sometimes  appear  united  into  a  network.    The  retinal 


*  C.  Bader  on  "Diseases  of  the  Ketina;"  Gw/s  Hospital  Re- 
ports, vol.  xii.  p.  G02. 

t  Dr.  Pagenstecher's  Report  of  the  Wiesbaden  Eye  Infirmary: 
Ophthalmic  Jievieiv,  vol.  i.  p.  195. 
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elements  themselves,  in  this  condition,  appeared  either 
wholly  unchanged,  or  the  granular  layer  and  the  gan- 
glion cells  somewhat  opaque  ;  the  latter,  although  not 
enlarged,  presenting  a  more  granular  and  yellowish 
aspect  than  natural,  over  which  the  bacillary  layer 
was  not  easily  discernible.  Also,  the  capillaries  of 
the  retinal  vessels,  which  often  form  an  interwoven 
net,  showed  changes  both  in  their  walls  and  their 
channels ;  the  former,  in  retained  permeability  of  the 
vessels,  being  sometimes  thickly  set  with  fat  granules  ; 
the  latter  occluded  by  capillary  obstructions  (embolia).* 

Nephritic  Retinitis. — Stellwag  von  Carion  remarks 
that  this  form  of  disease  is  characterized  by  collections 
of  a  cloudy  substance  in  the  posterior  half  of  the  retina, 
which  subsequently  unite  to  a  large  patch,  forming 
a  prominence  around  the  optic  papilla.   This  is  accom- 
panied by  numerous  hgemorrhagic  extravasations,  great 
local  congestion,  and  decrease  of  vision.    In  fact,  this 
form  of  retinitis  is  accompanied  by  sclerosis  of  the  con- 
nective tissue  of  the  retina  and  fatty  degeneration  of  its 
nerve  elements,  with  effusion  of  blood  into  the  part ;  it 
has  been  described  as  occurring  in  cases  of  albuminuriaf 
and  disease  of  the  kidneys.  Pathological  changes  of  the 
kind  are  not,  however,  confined  to  cases  of  Bright' s 
disease;  the  peculiar  dyscrasia  induced  by  malaria 
may  produce  the  same  i*esult,  and  I  would  warn  the 
medical  practitioner  from  coming  to  the  conclusion 
that  because  he  discovers  evidence  of  retinitis  albumi- 
nuria in  a  patient's  eye,  that  the  individual  is  there- 
fore suffering  from  Bright's  disease.    Surgeons  prac- 
tising in  the  tropics  very  well  know  how  often  chronic 
albuminuria  is  met  with,  which  is  quite  curable,  and 
does  not  in  any  way  dejDend  on  Bnght's  disease.  I 
have  watched  instances  of  the  so-called  retinitis  albu- 
minuria for  some  years  past,  and  always  considered 
them  analogous  to  the  fatty  degeneration  of  the  mus- 
cular or  secreting  organs  of  the  body,  which  we  some- 
times'notice  in  persons  exposed  to  malarious  influences ; 
and  which  may  run  their  course  either  with  or  without 
the  presence  of  albumen  in  the  urine ;  sugar,  in  fact, 
often  takes  the  place  of  albumen  in  the  urine  under 


*  Carter's  Zander,  p.  146. 
t  "  Atlas  d'Ophthalmoscopie,"  par  Dr.  Liebreich,  p.  25. 
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these  circumstances.  We  also  meet  with  a  similar 
morbid  condition  of  the  retina  in  alcoholic  poisoning, 
the  alteration  being  brought  about,  no  doubt,  in  the 
same  way  in  each  case — namely,  by  changes  in  the 
blood  and  the  walls  of  the  capillaries,  which  render  the  Walls  of 
former  unfit  to  supply  healthy  nutrient  material  to  the  ^f^^^j^^^ 
tissues,  and  the  latter  calculated  to  hinder  osmosis,  and 
to  impair  still  further  the  nutrition  of  the  parts  around 
them,  so  that  disease  of  the  retina  is  the  result. 

Mr.  Hulke  states  that  sclerosis  and  fatty  degene-  Degenera- 
ration  thus  induced  take  place  in  the  connective-  ^ec'tive*'"'^" 
tissue  elements  of  the  retina  (glioma).*    But  this  tissue; 
degenerated  tissue  is  not  the  only  source  of  the 
glistening  white  spots  seen  in  the  retina  affected  with 
this  form  of  disease ;  they  partly  arise  from  the  dis- 
integration of  the  extravasated  blood,  and  also  from  and  of 
fatty  changes  taking  place  in  the  fibrillated  coagula  tkms  oT*^" 
formed  from  the  liquor  sanguinis  which  is  effused  into  blood  and 
the  part.    The  larger  vessels  of  the  retina  are  seldom  serum, 
involved  ;  it  is  the  capillaries  which  are  diseased,  their 
walls  being  thickened  by  amyloid  deposits.    The  cir- 
culation of  blood  is  retarded  through  these  narrowed 
vessels,  and  effusion  of  serum  takes  place  into  the 
structures  around.    But  more  than  this :  many  of 
these  diseased  vessels  give  way,  and  small  hgemor- 
rhagic  spots  occur  in  the  retina.    Changes  have  also 
been  noticed  in  the  vitreous  in  cases  of  neuro-retinitis; 
it  is  apt  to  become  hazy  and  granular;  blood-corpuscles 
and  small  coagula  from  the  retina  have  also  been  dis- 
covered in  it. 

Symptoms. — The  patient  seldom  if  ever  complains  Symptoim. 
of  pain  in  the  eyes  (both  are  commonly  affected),  but 
he  notices  dimness  of  vision,  usually  coming  on  gra-  Dimness 
dually.    The   impairment   of   sight,   however,   pro-  9^  ^'S'°" 
gresses,   though  it   may  be   much  more   strongly  ^'^'"^^"^"'e- 
marked  in  one  part  of  the  field  of  vision  than  in 
another,  and  ultimately  the  patient  may  be  able  to 
recognise  only  the  largest- sized  print.    In  the  early 
stages  of  the  disease  he  may  complain  of  hyperme-  Hyper- 
tropia,  the  diseased  retina  bulging  forwards  into  the  metropiH. 
vitreous  chamber,  and  therefore  lying  within  the  focal 


•  Hulke  on  Neuro-Eetinitie :  Ophthalmic  Hospital  Reports, 
vol.  V.  p.  17. 
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distance  of  the  eye.  (See  Hypermetropia.)  Should  the 
disease  be  connected  with  nephritis,  we  shall  of  course 
Aibuminu-  find  albumen  in  the  water  ;  symptoms  of  derangement 
of  the  digestive  organs  will  be  present,  and  in  the 
majority  of  instances  hypertrophy  and  dilatation  of 
the  left  ventricle  exist ;  but,  as  I  have  before  observed, 
I  feel  convinced  this  so-called  nei^hritic  retinitis  may 
run  its  course  without  evidence  of  kidney  disease. 

It  would  be  almost  impossible  from  an  ophthalmo- 
scopic examination,  to  distinguish  between  the  early 
stages  of  nephritic  retinitis  and  the  premonitory 
stages  of  other  forms  of  inHammation  of  the  retina. 
There  is  the  same  swollen  oedematous  and  hazy  optic 
disc ;  its  outline  is  indistinct,  being  covered  in  by  the 
bluish-grey  serous  infiltration.  The  vessels  are  in- 
volved in  this  cloud.  After  a  time,  however,  the 
appearances  change,  and  there  is  distinct  evidence  of 
great  venous  congestion ;  the  cloud  over  the  optic  disc 
becomes  denser,  and  extends  far  over  the  retina  ;  in  it 
faint  whitish  striae  are  observable  dae  to  sclerosis  of  the 
connective  tissue  (Fig.  2,  Plate  V.).  Spots  of  extra- 
vasated  blood  will  be  noticed  over  various  parts  of  the 
retina  and  optic  disc ;  they  occur  chiefly  in  the  internal 
layers  of  the  retina,  and  have  a  somewhat  striated 
appearance  ;  but  the  hgemorrhage  may  be  more  super- 
ficial, covering  in  a  part  of  one  or  more  of  the  retinal 
vessels. 

As  the  disease  progresses,  we  may  observe  around 
the  circumference  of  the  swollen  disc  numerous  white 
patches.  These  coalesce  and  form  a  ring  round  the 
papilla  most  marked  on  its  inner  side.  This  ring  is 
separated  internally  by  a  zone  of  a  greyish  colour 
from  the  circumference  of  the  disc,  and  externally  it 
sends  out  processes  which  extend  along  the  walls  of 
the  retinal  vessels.  In  the  region  of  the  yellow  spot 
small  grey-white  or  milky  points  form  in  the  retina, 
which  rapidly  increase,  often  uniting  after  a  time,  and 
becoming  fused  into  the  zone  surrounding  the  optic  disc. 
Prognosis.  These  changes  may  advance  until  the  optic  disc  and 
retina  become  atrophied.  In  other  cases  much  of  the 
fatty  matter  formed  in  the  retina  may  become  ab- 
sorbed, the  patient's  sight  improves,  and  although  the 
changes  due  to  sclerosis  do  not  disappear,  nevertheless 
he  regains  a  very  fair  amount  of  useful  vision.  The 
disease  seldom  leads  to  complete  blindness. 
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Treatment. — In  cases  of  Bright's  disease,  it  is  hardly  Treatment. 
necessary  to  say  that  the  retinal  affection  is  as  in- 
curable as  the  principal  malady,  and  no  improvement 
can  be  looked  for. 

I  have  watched  several  cases  of  neuro-retinitis  fol-  Must  vary 
lowing  malarious  fevers,  and  have  certainly  seen  them  ^ause.''^ 
improve  under  a  steady  and  well-regulated  course  of 
arsenic,  strychnine,  and  iron.    But  above  all  things 
we  must  bear  in  mind  that  change  of  air,  and  in  fact 
absolute  removal  from  malarious  influences,  is  neces-  Removal 
sary  for  the  cure  of  miasmatic  diseases.    When  there-  [ari^i™"" 
fore  a  patient  comes  under  our  notice,  suffering  from  influences, 
symptoms  such  as  I  have  above  described,  and  which 
we  can  trace  to  malarious  influences,  we  certainly  have 
it  in  our  power  to  save  him  from  irrecoverable  blindness 
by  ordering  him  off  to  sea.    As  far  as  India  is  con- 
cerned, no  change  from  one  part  of  the  country  to 
another  will  be  of  any  use ;  all  are  impregnated  with 
miasma,  and  hence  our  inability  to  stop  the  ravages 
of  the  disease  I  am  now  considering  among  native 
patients.    It  is  useless,  of  course,  ordering  them  to  sea  ; 
and  the  disease  will  surely  terminate  in  blindness  if 
depending  on  the  causes  above  indicated. 

In  instances  occurring  from  the  effects  of  alcohol,  we 
must  attempt  to  stop  the  use  of  all  intoxicating  fluids, 
and  by  wholesome  food,  tonics,  and  improved  habits  of  improved 
life,  endeavour  to  restore  our  patient's  general  health  ;  '^^ 
for  we  know  of  no  means  more  likely  to  improve 
the  condition  of  his  blood,  and  hence  of  the  local 
disease. 

It  is  well  to  bear  in  mind  the  fact  that  disease  of  the 
brain  may  produce  appearances  in  the  retina  similar 
to  those  of  nephritic  retinitis,  as  the  following  cases 
demonstrate.    Both  cases  were  observed  during  life, 
and  the  post-mortem   conditions    were  studied  in 
a  thorough  and  competent  manner.    The  broad  facts  Cases  of 
are  that  a  female,  aged  twenty-three,  exhibited  in  both  ^^'"^'J'^^ 
eyes  the  appearances  which  belong  to  the  most  com-  ]jrigh"'^8 
plete  picture  of  B  right's  disease,  had  no  albumen  or  disease, 
other  evidence  of   kidney-trouble,  and  not  until  a 
short  time  before  death  had  she  any  symptoms  to 
cause  suspicion  of  brain -disease.    The  autopsy  dis- 
closed a  tumour  at  and  in  the  region  of  the  septum 
lucidum.    Another  girl,  aged  fifteen,  had  the  same 
ophthalmoscopic  symptoms,  with  clear  signs  of  Bright's 
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disease,  and,  having  died,  gave  opportunity  for  micro- 
scopic examination  of  the  retina  and  optic  nerves. 
Refinal  The  features  common  to  both  cases,  in  the  ophthal- 

appeirances  moscopic  picture,  were  great  swelling  of  both  optic 
identical.  j^grves,  redness  and  infiltration,  edges  indistinct,  vessels 
swollen — in  the  case  of  tumour  there  was  ecchymosis 
of  one  papilla ;  near  the  nerve,  opaque  white  patches 
of  the  rounded  form,  and  dotted  edges,  seen  in  nephritic 
retinitis;  at  the  macula  the  usual  radiating  figure, 
extravasations  of  blood  in  various  places.  Both  cases 
were  as  similar  as  two  cases  of  the  same  disease  could 
be,  and  were  studied  by  Graefe  and  others, 
structural  In  the  tumour  patient,  the  ocular  lesion  was  confined 
simUa7  strictly  to  the  eye — the  optic  nerve-trunks,  close  up 
to  the  globes,  possessed  a  normal  structure  as  seen  by 
the  microscope.  The  lesions  in  the  retinae  in  both 
cases  were  extremely  alike,  making  the  diagnosis  by 
the  microscope  almost  as  impossible  as  by  the  ophthal- 
moscope. There  were  in  both  cases  sclerosis  of  the 
fibres  of  the  optic-nei've  layer — the  ganglion  cells 
atrophied  or  sclerosed — the  granular  layers  studded 
with  or  almost  transformed  into  fat  granule-cells—- 
hypertrophj'-  of  the  connective  tissue  of  the  nerve  and 
retina — blood-discs,  and  brownish  pigment — the  cho- 
roidal vessels  were  somewhat  sclerosed.  The  only 
difi'erence  in  the  two  cases  was  that,  in  the  patient 
with  cerebral  tumour,  the  swelling  of  the  retina 
belonged  more  to  hypertrophy  of  the  inner  retinal 
layers  and  papilla,  while  in  the  patient  with  B right's 
disease  the  swelling  aff"ected  principally  the  radiating 
fibres  of  the  external  granular  layer.  In  neither  case 
could  the  rods  and  cones  be  well  examined,  because  of 
cadaverotis  changes. 

The  outcome  of  the  matter  is,  that  we  cannot  any 
Difficulties  longer  ^  assert  the  infallibility  of  diagnosticating 
of  diagnosis.  Bright's  disease  by  the  ophthalmoscope.  Many  good 
observers  have  denied  the  possibility  of  mistake,  and 
have  recorded  their  opinion  {vide  Liebreich,  Mauthner, 
&c.),  but  the  retinal  pictures  may  be  completely  simu- 
lated by  neuro-retinitis  from  cerebral  tumour,  and 
from  diabetes mellitus,  malarial  and  alcoholic  poisoning. 
Graefe  records  a  case  of  cerebral  tumour  producinLj  the 
retinal  lesions  in  question,*  and  states  some  min'titiee 

*  "  Archiv  f.  OpL."  E.  xii.,  2,  120. 
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for  differential  diagnosis,  but  these  points  are  rendered 
valueless  by  the  two  observations  above  recorded. 

We  are  therefore  compelled  to  examine  the  urine  as 
well  as  the  eye,  and  to  study  the  signs  of  cerebral  dis- 
turbance, however  obscure  they  may  be  in  some  cases. 
But  it  remains  true  that  the  retinal  lesions  above  de- 
scribed do  belong  in  the  large  majority  of  instances  to 
Bright's  disease.  A  point  to  be  studied  is,  what  causes 
the  neuro- retinitis  in  some  cases  of  Bright's  disease  ? — 
Can  there  be  any  analogy  to  the  incarceration  which 
belongs  to  the  pathogenesis  of  the Stanung's  papillaiia. 
neuritis  descendens  ?* 

Eetinitis  Pigmentosa  (Plate  YII.  Fig.  2)  is  said  irbtit.itis 
to  be  most  commonly  met  with  among  the  offspring  of  ^^"^'^^g^^ 
persons  nearly  related  to  one  another  ;t  but  this  can 
hardly  be  the  cause  of  the  disease  among  the  natives 
of  India,  as  they  are  most  scrupulous  in  observing  the 
restrictions  they  place  upon  the  intermarriage  of  rela- 
tives ;  and  yet  I  have  seen  a  considerable  number  of 
instances  of  this  disease  among  native  patients.  The 
disease  is,  however,  hereditary,  and  occurs  therefore 
frequently  among  several  members  of  a  family.    Free  Digers 
colouring  matter  from  the  blood  may  be  deposited  in  from  pig- 
the  retina,   giving  rise  to  the  formation  of  black,  '^^-p^^Ytl 
irregular-shaped  bodies,  and  ultimately  to  atrophy  of 
its  nervous  structure ;  but  these  cases  are  not  to  be 
confounded  with  those  now  under  consideration. 

In  the  majority  of  instances  of  retinitis  pigmentosa  Vision  im- 
which  I  have  seen,  there  has  been  a  history  of  impair-  {^^ni  child- 
ment  of  vision  commencing  soon  after  birth,  not  sufS-  hood, 
ciently  marked  to  attract  much  attention  in  early  life ; 
nevertheless,  if  careful  inquiries  be  made,  a  history  of 
defective  vision  may  usually  be  traced.    I  am  disposed 
to  look  upon  the  disease  as  one  of  the  results  of  m-  pr„bablyof 
herited  syphilis.    I  have  never  been  able  to  refer  these  syphilitic 
symptoms  to  the  effects  of  any  of  the  so-called  inflam-  o"gi"- 
matory  changes ;  the  disease  seems  to  me  to  be  one  of 
a  degenerative  character,  progressing  very  slowly,  a,nd 
often  becoming  stationary  for  years.    The  facts  which 
in  my  mind  are  opposed  to  the  relation  of  retinitis  pig- 


*  Idem.  Bd.  xv.,  Abth.  Ill,  s.  253-275. 
t  "  Atlas  d'Ophthalmoscopie,"  par  le  Dr.  Liubreicb,  p.  16. 
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mentosa  to  syphilis  are,  that  I  have  not  noticed  the 
notched  teeth  of  syphiUs  in  this  disease,  and  it  does 
not  seem  to  be  influenced  by  any  treatment  -with  which 
I  am  acquainted. 

Since  the  first  edition  of  this  work  appeared,  my 
attention  has  been  directed  to  an  account  of  "  A  pecu- 
Har  form  of  Retinitis  Pigmentosa  in  connexion  with 
inherited  Syj)hihs,"  by  Mr.  H.  R.  Swanzy,  who  quotes 
some  observations  by  Mr.  Hutchinson,  as  to  the  occa- 
sional syphilitic  origin  of  this  malady.  Mr.  Swanzy's 
patient  was  a  child,  aged  eleven  years  and  a  half ; 
there  was  imperfect  vision  of  the  right  eye  and  heme- 
ralopia,  but  no  concentric  contraction  of  the  visual 
field.  Numerous  pigmentary  deposits  occupied  the 
retinal  periphery,  and  changes  in  the  choroid  were 
commencing.  The  deposits  differed  from  those  of  ordi- 
nary retinitis  pigmentosa  in  their  form,  and  in  not 
following  the  vessels.  The  child's  teeth  and  the  family 
history  aff'orded  unequivocal  evidence  of  inherited 
syphilis.* 

_  Symptoms. — As  I  have  before  stated,  although  reti- 
nitis pigmentosa  is  a  disease  which  commences  in  early 
life,  it  may  long  escape  notice.  It  runs  its  course,  in 
fact,  without  the  slightest  pain,  and  the  external 
appearance  of  the  aifected  eye  is  probably  healthy. 
The  symptom  first  complained  of  is  a  gradual  loss  of 
sight,  most  marked  after  sunset,  or  when  the  patient 
is  subjected  to  a  dim  light.  The  central  portion  of  the 
retina  remains  unaff'ected  long  after  its  peripheral 
parts  have  been  destroyed ;  direct  vision,  therefore, 
remains  comparatively  good,  while  objects  immediately 
around  the  central  portion  of  the  visual  field  are  hazy, 
or  even  imperceptible.  For  this  reason  a  patient  suf- 
fering from  this  malady  may  be  able  to  read  small 
type,  but  cannot  walk  about  with  safety.f 

As  the  disease  progresses  the  field  of  vision  steadily 
contracts,  and  ultimately  the  patient's  sight  is  almost 
lost.  Notwithstanding  this,  until  an  advanced  stage 
of  retmitis  pigmentosa,  the  iris  may  remain  healthy, 
and  the  pupil,  though  greatly  contracted,  respond  to 
the  stimulus  of  light. 


*  Ophthalmic  Notes,  by  H.  E.  Swanzy,  M.B.,p.  7.    Dublin  1871 
t  l)r.  Mooren  on  "lietinitis  Pigmentosa:"  Ophthalmic.  Review 
vol.  1.  p.  51.  ' 
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Opacity  of  the  viti-eous  is  rare  in  this  disease,  bat  Opacity  of 
the  lens  is  more  often  affected,  the  opacity  commencing  ti^e  lens, 
at  its  poles.* 

On  examining  the  eye  with  the  ophthalmoscope  in 
the  early  stages  of  the  disease,  the  optic  disc  and 
retinal  vessels  appear  of  normal  size ;  towards  the  ora  pigment 
serrata  patches  of  colouring  matter  may  be  noticed,  spots  on 
These  spots  seem  to  grow  from  without  the  walls  of  the  retina, 
vessels— that  is,  the  external  coat,  particularly  of  the 

spreading 

smaller  vessels,  is  Hned  with  pigment,  and  the  calibre  from  its 
of  the  vessels  themselves  is  often  diminished  from  the  "^^^^  ^• 
thickening  of  the  membrana  limitans.    Other  authori- 
ties consider  that  the  pigment  matter  seen  in  the  retina 
is  an  infiltration  of  choroidal  pigment  into  the  part, 
and  no  doubt,  in  some  instances,  pigmentary  deposits 
are  thus  produced  in  the  retina  ;  but  it  appears  to  nie 
that  in  retinitis  pigmentosa  the  colouring  matter  is 
formed  in  the  retina  itself,  spreading  at  the  expense  of 
its  proper  structures;  and,  indeed,  there  are  good 
reasons  for  supposing  that  the  black  spots  are  simply  ff^j;"^*^^^*'* 
the  result  of  a  progressive  atrophy  of  its  nervous 

atrophy . 

elements. 

The  experiments  of  Mantegazza  seem  to  throw  some  Experi- 
light  on  this  kind  of  degeneration.    It  appears  that  ^^^if 
"  the  transplantations  of  Brain  substance  in  the  frog  gazza. 
are  chiefly  remarkable  for  the  quantity  of  pigment, 
either  under  the  form  of  round  or  oval  cells,  or  in  that 
of  the  more  common  stellate  and  irregular  shapes; 
such  a  condition  is  a  frequent  result,  it  might  indeed 
be  called  a  pigmentous  degeneration."t    We  can  sup- 
pose that  similar  changes  may,  under  certain  circuni- 
stances,  be  set  up  in  the  retina  during  life ;  and  it  is 
'  more  probable  that  such  should  be  the  case,  rather 
than  that  the  pigment  formed  in  the  retina  in  this 
disease  is  derived  from  the  choroid. 

It  is  nevertheless  true  that  as  the  pigment  spots 
grow  in  the  retina,  changes  may  be  observed  in  the 
stroma  of  the  choroid :  it  becomes  atrophied,  and  the  Choroid  ^ 
circumference  of  the  optic  disc  is  consequently  flattened,  *  *®  ' 
the  calibre  of  the  choroidal  vessels  is  contracted,  but 
their  channels  are  not  closed,  so  that  the  dioptric  media 
remain  comparatively  transparent. 


•  Idem,  vol.  i.  p.  49. 
t  British  and  Foreign  Med.-Chir.  /?ev.,  July,  1867,  p.  1G3. 
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With  the  further  progress  of  the  disease,  the  black 
pigment  spots  continue  to  increase  in  the  retina, 
spreading  gradually  from  the  periphery  to  the  axis  of 
the  eye ;  tbe  retinal  vessels  become  atrophied,  and 
ultimately,  when  the  patient  has  nearly  lost  his  sight, 
the  eye  presents  the  following  apjjearances  : — Optic 
disc  of  noraial  size,  and  of  a  pale  rose  colour,  looking 
flat,  and  no  choroidal  margin  to  be  seen ;  the  retinal 
vessels  have  dwindled  away  to  mere  threads,  extending 
probably  only  a  short  distance  beyond  the  margin  of 
the  disc ;  the  fundus  of  the  eye  has  a  mottled  ajDpear- 
ance,  the  choroidal  vessels  are  exposed,  and  a  number 
of  black,  spider-shaped  bodies  are  scattered  over  it ; 
these  are  particularly  distinct  towards  the  ora  serrata, 
Plate  VII.  Fig.  2. 

Prognosis. — I  do  not  remember  to  have  met  with  a 
case,  in  which  a  person,  under  forty  years  of  age,  has 
been  rendered  completely  blind  from  the  effects  of  this 
form  of  disease.  It  usually  takes  years  to  advance  from 
the  stage  characterized  by  the  symptoms  of  hemera- 
lopia  to  that  of  general  impairment  of  vision ;  but  its 
progress,  though  slow,  is  sure.  I  have  tried  every 
means  in  my  power  to  stop  it,  but  have  never  succeeded 
in  doing  so  ;  the  atrophy  of  the  choroidal  stroma,  and 
the  increase  of  the  pigment  in  the  retina,  continuing 
in  spite  of  our  best  efforts. 

We  must,  therefore,  give  an  unfavourable  prognosis 
to  patients  suffering  from  retinitis  pigmentosa ;  we  may 
console  them  with  the  fact  that  its  development  will 
be  slow,  and  may  possibly  be  arrested  by  nature  for. 
several  years  at  any  stage  ;  but  beyond  this,  no  reason- 
able hope  can  be  entertained  of  improvement,  much 
less  of  recovery. 

Eetinitis  Apoi-lectica.— This  form  of  retinitis  is 
generally  met  with  among  patients  suffering  from 
causes  affecting  the  equilibrium  of  the  general  cir- 
culation ;  as,  for  instance,  disease  of  the  heart,  liver, 
or  uterus ;  obstructions  of  a  local  character,  such  as 
tumours  or  other  growths  pressing  on  the  optic  nerve 
and  its  vessels,  may  give  rise  to  symptoms  of  this 
disease.  _  The  characteristic  feature  of  retinitis  apo- 
_  plectica  is  indicated  in  its  appellation :  for  in  addition 
■  to  the  features  presented  in  cases  of  idiopathic  retinitis, 
we  have  more  marked  extravasation  of  blood  into  the 
retina ;  the  effusion  is  in  some  instances  so  great  as  to 
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burst  forwards  into  the  vitreous,  or  it  may  be  back- 
wards into  the  choroid.  The  hasmorrhage  may  spread 
over  the  optic  disc. 

The  extent  of  loss  of  sight  in  cases  of  this  kind 
depends  on  the  amount  and  position  of  the  etfusion  of 
blood  into  the  retina ;  but  in  oiiering  a  prognosis  we 
must  remember  that  the  cause  of  the  disease  being 
generally  constant,  improvement  in  vision  is  too  apt  to 
be  followed  by  a  relapse,  consequent  on  fresh  extrava- 
sation of  blood  into  the  retina.    P.  401. 

Detachment  of  the  Eetina  from  the  choroid  may  detach- 
arise,  either  from  the  effects  of  a  blow  on  the  eye,  or  ^^^^'^^^'^ 
from  disease.    I  had  lately  an  instance  under  my  care 
of  the  former  class  of  cases. 

Detachment  from  a  Blow.— The  patient  had  ^^en  Ca«e.^^_ 
struck  with  a  racket-ball  on  the  left  eye ;  immediately  fXwiug 
after  receiving  the  blow,  he  found  he  had  completely  a  blow, 
lost  the  sight  of  the  eye.    When  I  first  saw  this 
gentleman  I  observed  that  the  pupil  was  widely  dilated ; 
he  could  only  distinguish  large  objects  in  certain  direc- 
tions, the  injury  evidently  being  in  the  axis  of  vision. 
On  examining  the  eye  with  the  ophthalmoscope,  a  con-  Appearance 
siderable  portion  of  the  retina,  extending  from  the  °^  "^^^i^*- 
optic  disc  outwards  and  downwards,  was  found  to  be 
detached,  and  below  this  a  clot  of  blood  could  be  seen 
over  which  the  retina  appeared  to  hang.    The  fundus 
of  the  eye  was  intensely  congested,  as  well  as  the  optic 
disc,  and  there  were  several  spots  of  extravasated  blood  J^^'*^^'*"*- 
scattered  over  the  retina. 

I  recommended  this  patient  to  keep  the  injured  eye  improved 
closed,  and  to  rest  the  other  one  as  much  as  possible,  "^^""gt. 
In  a  month's  time  I  again  saw  him ;  the  sight  had 
improved,  and  the  congestion  and  extravasation  had 
almost  disappeared:  a  considerable  portion  of  the 
large  clot  noticed  in   the   lower  part  of  the  eye 
had  also  become  absorbed,  but  the  appearance  of  the 
detached  retina  in  the  axis  of  vision  remained  un- 
it occasionally  happens  that  the  whole  of  the  retina  complete 
is  dragged  away  from  the  choroid,  and  assumes  a  deuck- 
funnel-shaped  form,  the  apex  being  at  its  point  of 
attachment  to  the  optic  disc.    The  vitreous,  however, 
must  have  passed  into  a  fluid  condition,  to  allow  of  the 
retina  falling  forward  in  this  way. 

Complete  or  partial  detachment  of  the  retina  can 
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hardly  be  mistaken  for  any  otlier  disease  ;  the  retinal 
vessels  may  be  traced  up  to  the  margin  of  the  wound, 
where  they  will  be  seen  to  terminate  abruptly,  or  bend 
back,  as  in  the  above  instance,  at  the  point  at  which 
the  detached  retina  deviates  from  the  plane  of  the 
fundus  of  the  eye.  It  is  seldom  necessary,  however,  to 
resort  to  minute  distinctions  of  this  kind,  in  order  to 
determine  the  nature  of  the  case.  The  jagged  wound 
in  the  retina  either  leaves  bare  the  hexagonal  cells  of 
the  elastic  lamina,  or  else,  these  having  been  destroyed, 
the  choroid  is  exposed,  and  very  frequently  the  white 
glistening  sclerotic  behind  may  be  seen  through  the 
rent. 

Detachment  of  the  Retina  from  Effusion. — Sepa- 
ration of  the  retina  from  the  choroid,  the  result  of 
a  collection  of  fluid  behind  the  former  structure,  is 
not  necessarily  accompanied  by  any  pain  in  the  eye ; 
but  this  symptom  will  of  course  vary  with  the  nature 
of  the  cause  which  has  given  rise  to  the  effusion.  The 
patient  probably  complains  only  of  gradually  in- 
creasing imperfection  of  sight ;  and  as  only  a  portion 
of  the  retina  is  usually  detached,  the  field  of  vision  is 
more  interrupted  than  absolutely  destroyed ;  so  that 
in  looking  at  an  object  immediately  in  front  of  him 
the  patient  will  lose  perhaps  half  the  figure,  the  rays 
which  fall  on  the  detached  portion  of  the  retina  not 
being  recognised,  and  for  the  same  reason,  objects 
appear  to  be  bent,  or  their  outlines  distorted  in  vari- 
ous ways.  In  other  cases  the  patient  first  notices 
that  the  field  of  vision  is  cloudy,  the  cloud  having  a 
wavy  motion,  due  to  changes  of  position  of  the  retinal 
elements  which  receive  and  localize  the  impression  of 
light._  Yision  is  not  only  distorted,  but  objects  under 
examination  are  fringed  with  a  coloured  ring  or  halo  ; 
this  condition  is  characteristic  of  eJffusion  and  detach- 
ment of  the  retina. 

If  the  retina  be  detached  at  or  near  the  macula  lutea, 
the  impairment  of  vision  will  of  course  be  far  greater 
than  if  a  more  extensive  detachment  exist  at  its  peri- 
phery ;  but  even  then,  in  certain  directions,  the  visual 
field  may  still  remain  tolerably  perfect.*  Under  any 
circumstances  the  patient  complains  of  coloured  or 


*  M.  Wecker,  "Maladies  des  Yeux,"  vol.  ii,  p.  364. 
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wliite  balls,  fiery  wheels,  flashes  of  light,  and  such 
like  phenomena  due  to  excitability  of  the  visual  organ. 

If  imder  these  circumstances,  a  portion  of  the  retina  Detached 
only  has  been  torn  away  from  the  choroid,  the  detached  portion 
piece  will  be  seen  (with  the  ophthalmoscope  by  means  bu'i^e'for. 
of  the  direct  method  of  examination)  bulging  forward  wards. 
into  the  vitreous  chamber,  like  a  small  bladder ;  its 
surface  is  usually  relaxed  and  folded,  trembling  with 
every  movement  of  the  eye.    The  colour  of  the  de- 
tached tissue  varies  :   in   the   early  stages  of  the 
disease  it  remains  transparent,  looking  like  a  grey  j^ooks  grey, 
film  upon  the  background  formed  by  the  choroid.  By 
degrees,  however,  the  nervous  tissue  degenerates  and 
becomes  opaque  ;  in  fact,  the  same  changes  occur  as  I 
described  in  cases  of  oedema.    The  opacity  generally 
extends  rather  beyond  the  border  of  the  actual  line  of 
detachment  of  the  retina,  and  this  border  is  deepened 
if  the  detachment  be  prominent,  as  a  shadow  is 
then  thrown  over  the  neighbouring  fundus. 

If  doubt  exists  as  to  the  nature  of  the  lesion,  em- 
ploying the  indirect  method  of  examination,  we  must 
follow  up  the  retinal  vessels  from  the  optic  disc  to  the 
point  of  apparent  sepai^tion  of  the  retina,  and  we  shall 
notice  that  the  vessels  passing  over  the  bladder-like  cisplaee- 
projection  are  on  a  plane  anterior  to  that  of  the  fundus  ment  of  the 
of  the  eye ;  and  accordingly  we  shall  have  to  alter  our  '^^^^^l^- 
focal  distance  to  see  them  distinctly.    As  they  dip 
down  on  the  other  side  of  the  projection  they  will 
again  be  indistinctly  seen,  till  we  re -adjust  the  focus. 
The  calibre  of  the  vessels  as  they  pass   over  the 
retina  is  seldom  altered,  the  vascular  system  being 
unimpaired ;  but  to  the  practised  eye,  the  vessels  Circulation 
passing  over  the  effusion  have  an  undulating  move-  ^j^"^ 
ment  imparted  to  them  on  every  slight  turn  of  the 
eye  :  an  appearance  which,  together  with  the  bulging 
forward  of  the  retina,  cannot  be  mistaken  if  the  de- 
tachment is  considerable ;  but,  on  the  other  hand, 
requires  much  practice  and  dexterity  to  recognise  if 
the  detachment  be  only  slight.    The  separation  of  Wavy 
the  retina  from  the  choroid  may  take  place,  appa- 
rently  without  any  appreciable  structural  changes  in  ^^^^^  ^' 
the  other  tissues  of  the  eye  ;  on  the  other  hand,  it  may 
be  complicated  with  inflammatory  or  other  abnormal 
appearances. 

Detachment  of  the  retina,  such  as  I  have  now 
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described,  is  generally  noticed  at  its  lower  portion; 
this  fact  is  explained  by  supposing  that  the  fluid 
behind  it  gravitates  downwards,  and  accumulating  in 
the  inferior  part  of  the  retina,  produces  these  appear- 
ances.  Occasionally  this  fluid  contains  blood,  or  pus, 
which  will  of  course  alter  the  apparent  colour  of  the 
detached  part.  Particles  of  hme  and  small  plates  of 
bone  have  been  found  lining  the  inner  surface  of  a 
detached  portion  of  the  retina.  But  in  detachment  of 
the  retina  from  serous  efiusion  beneath  it,  there  is  no 
increased  tension  of  the  eyeball ;  but  if  the  detachment 
results  from  the  growth  of  a  tumour  in  the  choroid, 
the  tension  of  the  globe  of  the  eye  is  invariably  aug- 
mented. 

Frognosis. — The  prognosis  of  these  cases  of  detach- 
ment of  the  retina  is  unfavourable  :  some  few  cases 
remain  stationary,  others  have  been  said  to  recover ;  but 
in  by  far  the  majority  of  instances  the  eff"usion  behind 
the  retina  increases  and  caiises  irreparable  damage  to 
the  eye. 

Treatment, — Total  loss  of  sight  must  be  the  in- 
evitable result  of  an  accumulating  efi'usion  behind  the 
retina,  and  its  separation  fron*  the  choroid,  unless  the 
surgeon  can  quickly  afi'ord  some  relief  to  his  patient. 
Fortunately  this  may  be  done,  as  has  been  proved  by 
Yon  Graefe,  and  Mr.  Bowman.*  Their  mode  of  treat- 
ment is  to  pass  two  needles  from  without  through  the 
efi'usion,  so  as  to  let  it  escape  into  the  vitreous,  or  ex- 
ternally into  the  choroid.  Successful  cases  of  the  kind 
are  sufiiciently  numerous  to  allow  of  our  admitting 
this  proceeding  into  the  list  of  approved  ophthalmic 
operations.f  . 

Before  adopting  this  measure,  however,  in  any  par- 
ticular case,  it  is  necessary  to  determine  whether  the 
retina  is  comparatively  healthy,  so  as  to  lead  us  to 
hope,  in  case  the  efiused  fluid  is  got  rid  of,  and  the 
retina  restored  to  its  normal  position,  that  our  patient 
will  gain  some  advantage  from  the  operation.  We 
may  judge  of  this  pretty  accurately  by  the  appearance 
of  the  retina ;  if  it  looks  dull  and  opaque,  it  is  more 


*  Ophthalmic  Hospital  Heports,  vol.  iv.  p.  135. 
t  Mr.  Haynes  Waiton  ou  Detaclimeut  of  tlie  Eitina:  3fed. 
Times  and  Gaz.,  1866,  vol.  ii.  p.  311. 
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than  probable  that  its  nervous  elements  have  degene- 
rated, and  in  that  case  it  will  be  of  no  use  interfering. 

Our  intention  in  operating  shoiald  be,  to  make  a  Operation, 
free  opening  through  the  effusion,  so  as  to  allow  it  to 
escape  into  the  vitreous  chamber  ;  the  retina  will  then 
fall  back  into  its  normal  position,  and  unless  strnc- 
turally  altered,  its  functions  may  be  restored  and  the 
patient  regain  almost  perfect  vision.  The  plan  Mr. 
Bowman  recommends  appears  to  be  the  best  adapted 
for  this  purpose : — The  site  of  the  separation  of  the  Directions, 
retina  having  been  carefully  studied  with  the  ophthal- 
moscope, the  patient  is  placed  on  a  couch  ;  and  a  stop 
speculum  liaving  been  introduced  to  keep  the  lids 
apart,  the  surgeon  passes  a  needle  through  the 
sclerotic  vertically  into  the  eye,  transfixing  the  retina 
at  its  point  of  separation  from  the  choroid  ;  another  Retina  torn 
needle  is  then  inserted  through  the  same  opening,  and  |j^g*|Ye3 
the  handles  of  the  two  being  separated  the  one  from 
the  other,  their  points  are  made  to  diverge  like  the 
blades  of  a  pair  of  scissors.  In  this  way  the  retina  is 
torn  through,  and  the  fluid  behind  it  escapes  into  the 
vitreous  chamber ;  usually  a  small  quantity  passes 
out  alon?  the  needles,  and  exudes  beneath  the  con- 
junctiva, but  this  is  not  always  the  case.  After  the 
operation  the  retina  falls  back  into  apposition  with 
the  elastic  lamina. 

In  these  cases,  the  chief  point  to  attend  to  is  to  Avoid 
avoid  wounding  the  lens ;  but  an  ordinary  amount  of  jg°g°'''°'^ 
anatomical  knowledge  and  skill  will  prevent  this  acci- 
dent, and  if  we  do  not  touch  the  lens,  we  may  be  sure 
that  no  injury  will  result  from  passing  the  needle  into 
the  vitreous,  even  if  we  do  not  succeed  in  effecting  a 
cure.  After  the  operation,  the  only  necessary  treat- 
ment will  be  to  keep  the  eye  closed  for  a  few  days 
"with  a  pad  and  bandage. 

Detachment  of  the  Retina  from  Staphyloma  a.nd  Detach- 
Fluid  Vitreous. — Besides  detachment  of  the  retina  m-ntf.om 
brought  about  by  blows  on  the  eye,  and  serous  effu-  foma.'^' 
sion  between  it  and  the  choroid,  other  causes  may 
produce  a  similar  result.    I  mentioned  one  of  these 
when  discussing  the  subject  of  sclero-choroiditis  an- 
terior,  observing  that,   as  the  sclerotic  gradually 
yielded  to  the  intra-ocular  pressure,  the  choroid, 
beino-  drawn  into  the  staphyloma,   might  drag  the 
retina  after  it,  thus  detaching  it  from  its  normal 
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position.  A  similar  result  occurs  at  times  in  pos- 
terior staphyloma ;  but  in  this  last  affection,  in  ad- 
dition to  the  mechanical  effects  produced  by  the  pro- 
trusion backwards  of  the  sclerotic,  there  is  a  tendency 
to  general  congestion  of  the  choroid,  and  a  fluid  state 
of  the  vitreous,  which  may  itself  lead  to  detachment 
of  the  retina. 

A  like  alteration  in  the  consistency  of  the  vitreous 
has  been  known  occasionally  to  follow  severe  con- 
tusions of  the  eye,  and  such  an  accident  may,  there- 
fore, give  rise  to  detachment  of  tlie  retina.  Under 
these  circumstances  the  alterations  in  the  consistency 
of  the  vitreous  appear  to  progress  with  remarkable 
slowness,  so  that  the  fact  of  the  injury  may  be  almost 
forgotten;  but  symptoms  of  gradual  impairment  of 
sight,  and  constant  muscae  floating  about  in  the  field 
of  vision,  attract  the  j)atieut's  notice,  and  we  find  on 
examining  tbe  eye  that  a  fluid  state  of  the  vitreous 
exists,  and  detachment  of  the  retina  has  commenced. 

Embolia  of  the  Eetinal  Vessels. — The  details  of  a 
case  of  this  disease,  and  two  plates  illustrating  it,  are 
to  be  found  in  Liebreich's  Atlas.*  In  the  majority  of 
the  recorded  instances,  embolia  of  the  retinal  vessels 
has  been  met  with  among  patients  suffering  from 
disease  of  the  aortic  valves.f  The  symptoms  com- 
monly appear  suddenly,  in  a  person  who  has  pre- 
viously enjoyed  good  sight :  probably  the  patient  has 
gone  to  bed  perfectly  well,  and  on  rising  in  the  morn- 
ing discovers  that  he  is  almost  blind  in  one  or  both 
eyes. 

On  making  an  ophthalmoscopic  examination,  the 
optic  disc  will  appear  of  its  normal  size,  and  though 
rather  pale,  in  other  respects  unaltered ;  the  same 
remark  applies  to  the  retina.  It  is  in  the  vascular 
system  that  we  shall  discover  the  most  marked 
changes  to  have  taken  place;  the  arteries  and  veins, 
either  in  the  whole  or  in  a  portion  of  the  fundus  of 
the  eye,  will  be  found  to  be  very  much  contracted ; 
circulation  seems  almost  to  have  ceased,  and  the 


*  "Atlas  d'Ophthalmoscopie,"  par  le  Docteur  E.  Liebreich, 
p.  23,  Tab.  VIII.,  Figs.  4  and  5. 

t  Lancet,  vol.  ii.  p.  491  for  1875.  Mr.  E.  Nettlesbip  "  On  Em- 
bolism of  Central  Arterj'  of  Eetina." 


EMBOLI  A  OF  THE  RETINAL  VESSELS.  417 


vessels  to  have  collapsed,  except  in  one  or  two  spots  vessels 
where  they  are  distended  with  blood ;  this  is  chietiy  contracted, 
noticed  in  the  veins.    The  blood  may  be  seen  to  move 
slowly  on  towards  the  optic  disc,  tlie  walls  of  the 
vessels  contracting  behind  it,  and  this  contraction 
lasts  till  another  wave  passes  through  the  vessel  in  a 
similar  way ;  a  sort  of  peristaltic  movement  is  thus  Slow 
induced,  which  may  be  genei-al,  or  confined  to  certain  c^cuiation. 
veins. 

It'  the  obstruction  to  the  circulation  continues, 
changes  occur  about  the  region  of  the  yellow  spot, 
due  to  serous  elSusion  and  tatty  degeneration  of  the  Eetinal  de- 
elements  of  the  retina ;   the  pai-t  becomes  opaque  generation, 
and  cloudy,  the  opacity  shading  ofi"  into  the  healthy 
retina.* 

Virchow  has  described  and  explained  the  cause  of 
these  phenomena  in  the  circulation ;  he  believes  they 
arise  from  the  presence  of  small  coagula  (emboli)  in  Emboli 
one  or  more  of  the  retinal  vessels :  they  are  most  fouof*  i" , 

•  •  ■  tiji©  vessels 

commonly  met  with  near  the  lamina  cribrosa.  In 
some  cases,  the  walls  of  the  vessels  have  been  found 
thickened  and  otherwise  diseased. 

Case. — A  typical  case  of  the  kind  is  quoted  by  Zander  Case, 
from  Ed.  Jaeger.  The  individual  was  an  old  man, 
seventy -two  years  of  age,  the  subject  of  ha3morrhoids. 
The  ocular  media,  he  states,  "  were  perfectly  trans- 
parent, the  retina  appeared  of  a  medium  yellowish- 
red,  withoiit  visible  morbid  change.  The  optic  nerve, 
slightly  pigmented  at  the  circumference,  and  some- 
what yellow-tinted,  exhibited  slight  indications  of 
bluish  spots. 

The  vascular  system  of  the  retina,  generally  of  Contracted 
small  development,  exhibited  to  the  large  trunks  vessels, 
more  especially,  a  proportionably  small  diameter. 
The  corresponding  large  arteries  and  veins  were  equal 
in  diameter,  and  alike  in  their  dark  red  colour.  ISTo 
double  contour  was  apparent,  so  that  veins  and  arte- 
ries could  only  be  distinguished  by  their  clearly  visible, 
respectively  centripetal  and  centrifugal,  circulation. 
This  had  not  the  a[)pearance  of  a  pulsation,  since  the 
walls,  especially  of  the  larger  vessels,  remain  undis- 


*  "  On  the  Use  of  the  Ophthalrao.scopo  in  Diseases  of  the 
Xervous  System."    By  Dr.  T.  C.  Allbutt,  p.  2y;i 
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tuvbed;  but  it  was  a  movement  slower  or  quicker, 
uniform  or  interrujited,  but  not  rhythmical,  of  an 
unequally  coloured  stream  of  blood. 

In  the  larger  vessels,  the  blood-stream  exhibited,  at 
distances  of  from  one-fourth  to  the  whole  diameter  of 
the  vessels,  intervals  of  lighter  and  darker  red  colour- 
ing ;  which,  however,  in  the  movements  of  the  column, 
were  continually  changing,  the  lighter  spaces  becoming 
smaller  and  wholly  disaj^pearing,  to  be  formed  anew 
elsewhere.  The  moveiuent  of  the  blood  aj^peared  in 
such  places  uniform,  but  extremely  sluggish.  In  the 
vessels  of  mediuiu  size  the  movement  was  quicker, 
and  often  for  a  short  time  pulsatile ;  the  light  inter- 
vals were  of  a  paler  red,  and,  as  well  as  the  dark  por- 
tions, of  a  greater  comparative  length,  being  from 
twice  to  four  times  the  diameter  of  the  containing 
vessels.  In  the  finest  twigs  visible  upon  the  optic 
nerve,  the  movement  of  the  blood  was  most  rapid, 
and,  at  the  same  time,  most  disturbed.  The  extremel}' 
delicate  stream  of  blood  would  be  suddenly  interrupted, 
the  dark  red  part  of  the  blood  would  disappear,  and 
the  little  vessel,  scarcely  discernible  upon  its  bright 
ground,  would  seem  to  have  assumed  tlie  tint  of  the 
optic  disc.  Then,  in  interrupted  course,  a  shorter  or 
longer  column  of  blood  would  pass  through  the  vessel, 
followed  at  greater  or  less  intervals  by  a  larger  or 
smaller  mass  of  blood  globules,  so  that  the  observer 
almost  appeared  to  see  single  globules,  and  then  sud- 
denly the  vessel  would  be  filled  in  its  whole  course 
with  dark  red  blood,  the  portions  of  which  seemed 
rather  to  roll  through  than  to  flow  quietly. 

In  the  medium-sized  and  smallest  vessels  not  the 
slightest  movement  was  visible ;  but  in  the  large,  by 
cnreful  fitteution  for  one  or  two  minutes,  the  lighter 
parts  rnig'it  be  seen  to  diminish  and  disappear,  at  the 
same  time  reappearing  in  another  place."* 

IsciLEMiA  or  THE  Retina  is  indicated  under  the  fol- 
lowing circumstances  : — The  patient  usually  becomes 
suddenly  bhnd  without  any  apparent  cause;  the 
pupils  are  widely  dilated,  but  beyond  this  the  eyes 
(for  both  are  usually  involved)  have  the  appearance  of 
health. 


p.  137 


Carter's  translatioo  of  Zander  "  On  the  Ophthalmoscope,' 
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On  examining  the  retina  witli  the  ophthalmoscope  Retinal 
the   retinal   arteries  will  be  found  almost  empty,  arteries 
"dwindled  to  the  size  of  hairs,"  and  the  veins  dis-  ^"'Pty- 
tended.    In  all  other  respects  the  appearance  of  the 
fundus  of  the  eye  is  natural.* 

The  pathology  of  ischaemia  of  the  retina  is  very  ob-  pathology 
scure.  The  patients  have  generally  been  weak  and  obscure, 
anaemic  subjects,  and  it  is  possible  that  embolism  of 
some  of  the  larger  vessels  may  have  induced  these 
symptoms.  In  one  instance  a  tumour  of  the  brain  was 
discovered  after  death,  and  in  another  the  anasmia  was 
only  the  first  step  in  that  degeneration  of  the  retina 
which  depends  on  Bright's  disease. 

Treatment. — When  the  disease  appears  to  depend  on 
mechanical  causes,  paracentesis  of  the  cornea,  or  iridec-  Piirao?iite- 
tomy,  has  been  followed  by  relief.  But  until  we  are  ^'^j^j.^^'^® 
able  to  discover  the  causes  of  the  deranged  circulation 
through  the  vessels  of  the  retina  with  more  certainty 
than  we  can  do  at  present,  our  treatment  must  of 
necessity  be  unsaticfactory. 

Atrophy  op  the  Retina  may  be  the  termination  of  Atrophy 
any  one  of  the  affections  of  this  striicture  we  have  been  '^'^  Retina. 
considering ;  if  the  atrophy  has  been  preceded  by  m-  After  re- 
flammation,  the  scarlet  colour  of  the  retina  gradually  tiuitis. 
disappears,  and  the  fundus  of  the  eye,  in  the  native  of 
India,  becomes  covered  with  black  patches,  the  remains  Black 
of  the  epithelium  of  the  elastic  lamina  and  choroid,  patches. 
In  the  early  stages  of  atrophy,  the  caUbre  of  the  retinal 
vessels  diminishes,  and  as  the  disease  advances,  they 
dwindle  awaj  to  mere  thread-like  streaks.    If  the  yggg^ig 
optic  nerve  is  not  involved  in  the  disease,  it  retains  atrophied, 
its  normal  appearance  ;  but  in  the  majority  of  cases  it 
becomes  atrophied  also,  and  then  presents  a  white,  papiija 
glistening,  and  slightly  depressed  appearance  which  is  iuvoUed. 
very  characteristic. 

I  need  hardly  add  that,  if  atrophy  has  taken  place, 
we  know  of  no  remedial  agents  which  can  restore  the 
nervous  structure  of  the  retina  ;  it  bec(jines  converted, 
in  fact,  into  a  tibro-cellular  tissue.  Excludmg  retinitis 
as  a  cause  of  atrophy,  this  change  most  frequently 
follows  diseases  of  the  choroid,  or  arises  from  intra- 


*  Two  cases  of  this  form  of  disease  will  be  found  reportod  by 
Prof.  Kothmund:  Ophth.  Hospital  Beports , vol.  v.  p.  367. 
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ocular  pressure  as  in  glaucoma  ;  atheromatous  disease 
of  the  blood-vessels,  aud  embolism,  are  also  causes  of 
atrophy  of  the  retina,  and  lastly  the  nervous  tissue • 
may  become  atrophied  from  long-continued  disuse,  or 
from  disease  of  the  brain  and  optic  nerve. 

Tumours  of  the  Eictixa.  Glioma. — There  is  only 
one  form  of  tumour  which  it  will  be  necessary  to  notice 
under  this  heading — viz.,  Glioma  (Virchow).  This 
morbid  growth  originates  in  the  neuroglia,  or  delicate 
interstitial  matrix  of  the  brain,  retina,  and  other  ner- 
vous structures.* 

The  gliomata  are  of  two  kinds,  soft  and  hard.  The 
soft  variety  are  composed  of  a  finely  granulated  inter- 
cellular substance  and  cells,  the  latter  in  size  and  ap- 
pearance resembling  pus  cells.  In  the  harder  form 
the  intercellular  substance  is  fibrillated,  and  the  cells, 
though  small,  are  fusiform,  containing  fine  shining 
nuclei.  The  nervous  elements  are  not  involved  in  the 
morbid  process,  but  frequently  undergo  fatty  degenera- 
tion ;  it  is  the  neuroglia  however  which  is  affected  by 
the  localized  hyperplasia,  its  cells  being  excessively  in- 
creased in  number. 

These  tumours  are  of  slow  growth,  and  it  is  doubtful 
if  they  are  malignant.  Gliomata, however,  infect  neigh- 
bouring structures,  aud  have  a  tendency  to  fungate, 
so  that  they  may  be  mistaken  for  cancer  unless  care- 
fully examined  under  the  microscope.  It  is  by  the 
size  of  the  cells  that  we  shall  be  chiefly  guided  ;  so  long 
as  they  do  not  exceed  those  of  the  connective  tissue 
they  may  be  considered  as  gliomatous,  although  the 
mass  may  have  formed  a  fungous  excrescence ;  but  if 
the  cells  exceed  this  size,  the  tumour  must  be  referred 
to  the  sarcomatous  group. 

The  prognosis  to  be  formed  in  glioma  is  unfavourable, 
although  less  so  than  in  cancer.  It  is  of  course  neces- 
sary to  remove  the  entire  morbid  growth,  or  it  will  in 
all  probability  recur. 

Case.— The  following  case  illustrates  the  course  and 
treatment  of  glioma  of  the  retina  : — 

Ashruf,  aged  six,  was  brought  to  me  at  the  Ophthal- 


*  "Die  Krankhafteu  Geschwulstou."  V.  E.  Virchow  b  ii 
p.  Ij'j.  ' 
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mic  Hospital,  and  presented  the  following  conditions  :— 
General  health  good :  the  pnpil  of  the  right  eye  was  ^^^^^^^'^ 
widely   dilated,  and   a  yellow  reflection  from   the  ^ 
fundus  could  be  seen,  evidently  proceeding  from  a 
morbid  growth  which  projected  into  the  vitreous 

cll  clinic 

I  advised  the  removal  of  the  eye,  but  as  the  parents 
would  not  consent,  the  child  was  removed  from  the 
hospital.  Twelve  months  afterwards  they  again  brought 
him,  and  the  right  eye  then  presented  the  appearance  ^^:| 

vaticed 

delineated  in  Fig.  34.    The  child's  health  had  fallen  growth. 


Fig.  34. 


From  a  rhotograph. 


off  but  the  glands  of  the  neck  were  not  enlarged.  The 
evelids  were  greatly  distended,  and  a  fungatmg  tumour 
was  seen  growing'  from  the  eyeball  and  protruding 
between  the  eyelids.  Its  surface  was  ulcerated,  and 
bled  when  touched,  but  was  usually  covered  with  a 
crust  of  dried  blood  and  matter. 

I  at  once  determined  to  remove  the  morbid  growth,  Removal, 
and  there  was  little  difficulty  in  accomplishing  this  the 
child  having  been  placed  under  the  influence  of  chloro- 
form    On  passing  my  finger  behind  the  tumour.  I  felt 
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that  tlie  optic  nerve  was  very  much  enlarged.  I  divided, 
the  nerve,  therefore,  as  near  the  optic  foramen  as  pos- 
sible, and  then  applied  the  solid  chloride  of  zinc  to  the 
bottoiii  and  sides  of  the  wound.  The  child  made  a 
rapid  recovery,  and  appears  up  to  th-e  present  time  to 
be  perfectly  free  from  the  disease. 

On  examining  the  tumour,  I  found  that  the  optic 
nerve  was  emhedded  in  a  morbid  product,  having  all 
the  characters  above  noticed  as  characteristic  of"  the 
soft  variety  of  glioma  ;  the  remains  of  the  nerve  fibres 
could  be  ready  traced  through  the  tumour.  The  globe 
of  tlie  eye  was  lined  with  a  similar  abnormal  structure, 
which  projected  forwards  through  the  sclerotic,  giving 
rise  to  the  fungoid  mass  which  appeared  externally ; 
but  the  vitreous  space  was  empty,  or  rather,  unoccu- 
l^ied  by  the  morbid  growth.  I  carefully  examined  every 
part  of  this  specimen,  and  in  not  a  single  instance  did 
I  find  cells  exceeding  those  of  a  j>us  globule  in  size,  nor 
were  there  any  fusiform  cells  a  norg  them 

It  remams  of  course  to  be  seen  if  any  of  the  tumour 
has  been  left  in  the  orbit.  From  its  history,  I  believe 
it  commenced  in  the  retina,  as  there  was  no  protru- 
sion of  the  eye  when  I  first  saw  the  child,  and  he  has 
never  shown  any  symptoms  of  disease  of  the  brain.  I 
cannot,  however,  but  fear  that  the  glioma  may  have 
passed  along  the  neuroglia  of  the  optic  nerve  "to  the 
chiasma,  and  that  ultimately  the  brain  will  be  involved ; 
but  at  present  no  such  complication  has  occurred.  The 
sight  of  the  left  eye  is  perfect,  and  the  child's  general 
health  has  improved  remarkably  since  the  operation. 

It  does  not  often  happen  that  we  have  the  oppor- 
tunity of  watching  the  growth  of  a  tumour  of  this 
kmd  ;  but  the  dilated  pupil  and  glistening  yellowish- 
white  reflection  from  the  back  of  the  eye,  were  sufficient 
to  lead^to  a  correct  diagnosis  in  the  early  stages  of  this 
case.  The  ophthalmoscope  may  afford  us  much  assis- 
tance m  mstances  of  the  kind,  and  if  employed  suffi- 
ciently early  would  usually  demonstrate  the  fact  of  the 
niorbid  growth  being  limited  to  one  part  of  the  retina 
giving  it  a  thickened  and  mottled  appearance.  Subse- 
quently, as  the  disease  involves  the  whole  of  the  retina 
the  eye  assumes  the  appearance  formerly  known  as  the 
amaurotic  cat's-eye."  The  morbid  growth  advancino- 
bursts  through  the  globe  of  the  eye,  and  ultimately 
assumes  the  fungoid  appearance  depicted  in  Fig  di 
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There  can  be  no  question  as  to  the  necessity  of  re- 
moving the  eyeball,  and  with  it  the  morbid  growth  m 
cases  of  this  form  of  disease. 

FUNCTIONAL  DISORDERS  OF  THE  KETINA. 

ISTiGiiT  Blindness  or  HlmeralopIxV.— The  following  hemeea- 
extract,  taken  from  a  work  stamped  with  the  authority  i-opia. 
of  Government*  gives  a  good,  though  marvellous,  ac- 
count of  heraeralopia.  Capt.  Smith,  R.N.,  reports  that 
in  September,  18U1,  the  Merliio  captured  a  Spanish 
privateer,  and  having  been  sent  with  twenty  men  to 
cruise  in  her  as  tender,  he  thus  describes  their  ad- 
venture :   m    i    T       ^  • 

"  In  a  few  days,  at  least  half  the  crew  were  affected  CapUm 
with  nyctalopia.    We  were  chased  one  calm  morning  narrative 
by  a  large  Xebec,  carrying  from  eighty  to  one  hundred  ofnU?ht ^ 
men,  and  towards  evening  she  was  fast  pulhng  up  to 
us,  our  people  having  been  fagging  at  their  oars  many 
lionrs  without  any  relief.    Knowing  that  night  would 
deprive  half  of  our  crew  of  sight,  it  was  proposed  to 
try  our  strength  with  the  enemy  whde  it  was  daylight ; 
this  was  answered  by  three  cheers.    The  oars  were 
run  across,  and  the  enemy  by  this  time  being  withm 
cmnshot,  the  action  commenced.    After  a  time,  to  our 
o-reat  relief,  he  sheered  off  and  pulled  away  from  us ; 
wc,  in  our  turn,  became  the  pursuers ;  but  when  night 
came  on,  we  took  special  care  to  lay  our  head  Irom  the 
Xebec,  and  saw  no  more  of  her.  _ 

"  This  circumstance  put  me  on  devising  some  means  H.s  method 
of  curina  the  people  affected  with  night  bhndness,  and  ^J^^^'" 
I  could  think  of  none  better  than  excluding  the  rays 
of  the  sun  from  one  eye  during  the  day,  by  placing  a 
handkerchief  over  it ;  and  I  was  pleased  to  hnd,  on  the 
succeeding  night,  that  it  completely  answered  the 
desired  pSrpose,  and  that  the  patients  could  see  per- 
fectly  well  with  the  eye  which  had  been  covered  duang  By  cove.n, 
the  clay  ;  so  that,  in  future,  each  person  so  affected  ^^^^ 
had  one  eye  for  day,  and  the  other  for  night    It  was 
amusing  enough  to  see  Jack  guarding   with  tender 
cS-e  his  night  eye  from  any  the  slightest  communica- 
tion with  the  sun-s  rays,  and  occasionally  changing  the 
bandage,  that  each  eye  in  turn  might  take  a  spell  ot 

*  "Royal  Naval  Biography,"  1835,  vol.  iv.  Tart  II. 
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night  duty,  it  being  found  that  guarding  the  eye  for 
one  day  was  sufficient  to  restore  the  tone  of  the  optic 
nei-ve,  a  torpor  of  which  and  of  the  retina  is  sui^jDOsed 
to  be  the  proximate  cause  of  the  disease.  I  much  ques- 
tion whether  any  purely  medical  treatment  would  have 
had  so  complete,  and,  above  all,  so  immediate  an  effect. 

Persons  affected  with  nyctalopia  become  perfectly 
blind  as  night  approaches,  and  continue  so  till  the 
approach  of  daylight ;  the  medical  treatment  is  bleed- 
ing and  purging,  blisters  applied  repeatedly  to  the 
temples,  close  to  the  external  canthus  of  the  eye, 
cinchona  bark,  joined  with  chalybeates,  &c.,  all  of 
which  was  impracticable  by  us,  having  no  medicine  on 
board  our  little  vessel.  I  am  aware  that  this  disease 
frequently  attends  scurvy  in  tropical  climates,  and  is 
sometimes  occasioned  by  derangement  of  the  digestive 
organs  and  hepatic  system,  in  which  cases  our  simple 
treatment  would  be  useless  ;  but  in  the  above  instance 
it  was  evidently  caused  only  by  the  sun." 

Although  bordering  on  the  marvellous,  this  account 
IS,  I  think,  worth  recording,  more  particularly  as  I 
quite  agree  with  Captain  Smith  as  to  the  causes  of 
hemeralopia ;  I  believe  it  does  occur  from  scui-vy  and 
over- stimulation  of  the  retina. 

We  musr't  exclude  from  this  group  cases  of  pigmen- 
tary degeneration  of  the  retina,  and  in  fact  all  diseases 
of  the  eye  accomi)anied  with  structural  lesions,  which 
in  themselves  account  for  the  night  blindness  ;  as,  for 
instance,  opacities  of  the  vitreous,  lens,  and  cornea, 
myosis,  and  such-like  affections,  and  simply  confine  oiir 
remarks  to  cases  in  which  marked  diminution  in  the 
acuteness  of  vision  exists  when  the  j^atient  is  removed 
from  a  bright  light,  and  yet  in  which  we  can  discover 
no  lesions  of  the  retina  or  of  the  dioptric  media  to 
account  for  the  phenomena.  Instances  of  the  kind 
are  common  in  the  tropics. 

In  hemeralopia  the  patient  is  not  only  blind  at 


night,  but  at  all  times  if  taken  into 


—  iiJivy  a  room  uiuuy 

ighted  ;  he  can  see  comparatively  well  in  bright  moon- 
light or  m  a  well-lit  room.  Hemeralopia^vidently 
therefore  arises  from  a  state  of  torpor  or  exhaustion  of 
the  retma,  which,  under  these  circumstances,  requires 
a  greater  number  of  luminous  rays  to  produce  a  sen- 
sible  impression  than  in  the  healthy  eye. 

Causes.— This  condition  of  the  retina  may  be  broucrht 


dimly 


SNOW-BLINDNESS. 
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about  by  general  ancemia  and  imperfect  nutrition,  or 
by  intense  excitation  of  the  nervous  structures,  and 
consequent  exhaustion;   probably  a  combination  of 
these  causes  is  the  most  proUfic  source  of  hemeralopia. 
A  patient,  whether  from  bad  food,  impure  an-,  or  From  bad 
disease,  falls  into  a  state  of  aui^jmia,  and  if  he  be  then  l'>°^^^^^ 
exposed  to  the  intense  olare  of  a  tropical  sun  hemera- 
lopia is  the  result.    It  is  unnecessary  for  me  to  cite 
instances  to  prove  that  such  influences  are  a  cause  of 
night  blindness,  it  being  well  known  that  sailors  re- 
turning from  a  long  voyage  in  the  tropics,  and  predis- 
posed to  scurvy  from  ship-diet,  are  not  unfrequently 
affected  with  hemeralopia  ;  but  du-ect  exposure  to  the  or  exposure 
glare  of  the  sun  has  hardly  been  recognised  as  a  sole  t^J^^^^/^"^ 
cause  of  night  blindness. 

The  Treatment  of  night  blindness  resolves  itself,  Treatmenf. 
therefore,  into  endeavours  to  restore  the  nutritive  func- 
tions by  suitable  diet,  and  such  means  as  iron  and  Tonics, 
strychnine,  and,  when  required,  by  antiscorbutic  reme-  W,  uad 
dies,  giving  the  eye  rest  at  the  same  time,    it  these 
obiects  are  kept  in  view,  I  have  never  seen  a  case  of 
hemeralopia  that  has  failed  to  recover;  provided,  of 
course,  that  the  patient  has  not  been  sulfering  from 
some  incurable  disease  of  the  liver,  kidneys,  or  other 
important  organs  of  the  body.    In  making  this  asser- 
tion, I  restrict  myself,  in  fact,  to  cases  of  hemeralopia 
in  the  limited  sense  above  indicated,  and  not  to  cases 
in  which  the  night  blindness  depends  upon  other  and 
assignable  causes.  . 

Snow  Blindness  would  appear  to  arise  from  some-  Si^ow- 
what  the  same  causes  as  hemeralopia,  the  glare  from  h^^-''^- 
the  snow  causing  over-excitation,  and  ultimately  loss  of 
sentient  power  m  the  retina     The  affection,  however  ^^^^ 
is  only  transient,  and  usually  passes  away  aitei  the 
removal  of  the  cause  of  the  disease.* 

Dr.  H.  Cayley  gives  the  following  account  of  snow 

blindness.    He  writes : —  /-,    i  • 

"  As  I  was  crossing  the  '  Zoji  La'  pass  from  Cashmir  Dr  Cayiey's 

to  Ladak  early  in  May,  I  had  the  opportunity  of  secmg  --fve. 

many  cases  of  snow-blindness,  and  a  brief  description 

of  the  affection  may  be  of  interest. 

«'  The  day  of  crossing  the  pass,  my  party  were  on  tJie 

*  Kane's   "Arctic  Exploration:"  Dr.  Hayes'  Eeport  of  a 
Sledge  Journey,  Appendix,  p.  489. 
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move  for  more  than  sixteen  lioiirs  over  fresh  fallen 
snow  the  whole  way,  and  soon  after  mid-day  I  noticed 
some  of  the  servants  and  baggage  coolies  stumbling 
along  with  their  eyes  covered  and  protected  as  much 
as  possible,  and  all  complaining  of  intense  burning  and 
Symptoms:  throbbing  id  the  eyeballs,  headache,  and  dimness  of 
sight.  I  recommended  what  I  had  heard  from  natives 
of  the  mountains,  and  had  myself  fonnd  to  give  great 
relief — viz.,  the  application  of  a  handful  of  siiow  on  the 
eyes  for  a  few  minutes,  till  the  burning  was  removed, 
and  rei^eating  this  at  intervals.  After  the  march  was 
over,  and  during  the  night,  all  those  whose  eyes  were 
affected,  consisting  of  nearly  half  the  party,  suffered 
severe  pain,  most  acutely  from  deep-seated  pain  in  the  eyes  and 
orbits,  with  more  or  less  complete  loss  of  sight ;  and 
many  of  the  coolies,  who  were  all  hill-men,  and  accus- 
tomed to  the  snow,  were  sitting  out  in  the  cold  night 
air,  groaning  with  pain,  but  finding  their  sufferings  less 
thfiu  in  the  smoky  huts.  The  next  morning  two  of 
the  servants,  and  about  twenty-five  coolies,  were  suf- 
fering in  a  greater  or  less  degree  from  the  following 
symptoms  :  almost  complete  loss  of  sight ;  they  could 
just  see  their  way  about,  but  some  even  were  quite 
blind.  The  most  intense  intolerance  of  light ;  severe 
deep-seated  pain  and  burning  in  the  eyeballs  and  orbits, 
and  generally  bad  headache.  The  other  symptoms 
were  profuse  lachrymation,  injection  of  the  conjunctiva, 
and  swelling  and  puffiness  of  the  lids,  and  contracted 
and  inactive  pupils.  Acute  ophthalmia,  in  fact,  with 
the  symptom  of  nervous  irritation  especially  promi- 
nent. In  some  only  one  eye  was  affected,  but  generally 
both,  though  not  always  in  the  same  degree.  In  some 
the  affection  commenced  after  the  day's  march  and 
exposure  were  over,  but  I  think  only  in  those  who 
went  into  the  huts,  and  were  exposed  to  the  irritatino- 
smoke  of  fires  of  wood  and  animal  dung.  The  treat'- 
Treatment.  ment  I  employed,  and  which  gave  great  relief,  was 
warm  fomentations,  and  a  lotion  of  equal  parts  of 
tincture  of  opium  and  water  dropped  into  the  eyes 
and  keeping  the  eyes  covered  with  a  wet  bandage' 
The  drops  caused  smarting  for  a  few  minutes,  foUow^ed 
by  great  relief."* 


Sight  almost 
lost. 

Intolerance 
oCli-ht. 


Ophthalmia. 


♦  Jndian  Medical  Gai:e(te,  August  1st,  1868. 
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Lightning  Blindness— Momentary  exposure  to  a  ep^fcts 
very  bright  light  may  induce  impairment  of  vision,  by  "^^^^l^^"^- 
destroyino-  the  sensibility  of  the  retina.  The  captaiu  ot 
oneof  oui'coasting  steamers  consulted  me  a  short  time  jnustra- 
since  on  account  of  impaired  sight,  particularly  marked 
at  nic^ht.    His  vision  had  been  perfect  until  withm  a 
few  months  of  the  time  I  first  saw  him  ;  he  was  then 
at  sea,  and  one  fearfully  dark  and  stormy  night  sud- 
denly a  vivid  flash  of  lightning  burst  over  the  vessel: 
my  patient  states  that  for  a  few  minutes  afterwards  he 
was  perfectly  blind,  and  although  he  recovered  his 
sight  to  a  great  extent,  it  has  since  remained  im- 
paired.   No  abnormal  appearance  could  be  detected 
with  the  ophthalmoscope.  . 

The  functions  of  the  retina  may _  become  similarly  War 
injured  from  prolonged  work  on  minute  objects  m  a 

from  over- 

bric^ht  lit^ht,  as  in  the  instances  of  watchmakers  and  work, 
engravei",  and  yet  the  fundus  of  the  eye  may  appear 
perfectly  healthy.  .  . 

Colour  Blindness,  or  Daltonism,  m  some  instances  d™- 
coraes  under  the  class  of  diseases  dependmg  upon  im-  • 
pairment  of  the  functions  of  the  retina,  without  any 
perceptible  lesion  in  the  nervous  apparatus  of  the  eye  ; 
on  the  other  hand,  colour  blindness  is  frequently  met 
with  in  the  early  stages  of  atrophy  of  the  optic  nerve. 
Excluding  instances  of  this  latter  description  one 
meets  with  cases  from  time  to  time,  m  which  colour 
blindness  appears  to  be  a  congenital  and  hereditary  Hereditary 
afiection,  and  is  incurable;  the  ])aticnt  s  sight  may  m 
other  respects  be  perfect,  but  he  is  unable  to  distm- 
o-uish  between  certain  colours— red,  orange,  and  yellow  certain 
may  not  be  distinguishable  from  blue  grey,  or  green,  -burs 
and  in  some  few  cases  absolute  colour  blmdness  exists, 
black  and  white  being  alone  recognised.    In  other 
instances  the  patient  complains  that  all  colours  pre- 
sent a  certain  tint  either  of  red,  green,  or  some  other 
colour  ;  but  this  form  of  colour  bUudness  is  uncommon, 
except  as  a  result  of  disease  of  the  brain,  or  optic 
nerve,  which  we  shall  subsequently  have  to  consider. 

Dr  G  Wilson*  states,  that  patients  suffering  trom 
colour  blindness  can  often  distinguish  colours  by  arti- 
ficial light,  better  than  by  daylight ;  he  points  out 


*  -'Researches  on  Colour  Bliudness,"  pp.  U8-127.  Edin., 
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very  forcibly  the  necessity  of  examining  men  employed 
as  guards  to  railway  trains,  and  in  other  similar  situa- 
tions, as  to  their  power  of  distinguishing  the  various 
colours  :  a  man  may  be  affected  with  Daltonism  with- 
out knowing  it,  and,  if  so,  he  is  of  course  quite  unfit 
for  an  employment  in  which  the  recognition  of  coloured 
signals  is  all-important.  The  ability,  however,  to  dis- 
cern colours,  as  I  have  above  remarked,  is  irajjaired  by 
various  affections  of  the  eye,  for  instance  in  some 
cases  it  follows  commencing  atrophy  of  the  optic 
nerve.  The  colour  to  which  such  patients  are  most 
frequently  insensitive  is  red,  while  blue  is  best  pre- 
served :  green  appears  yellow  or  grey ;  rose  and  violet, 
bluish.  The  prognosis  of  the  nerve  affection  is  not 
modified  by  loss  of  colour  perception.  {Vide  Am- 
blyopia.) 

Hemiopia,  or  HALr-visTox,  (p.  451).— The  fibres  of 
the  optic  tracts  meet  in  the  chiasnia,  those  from  the 
outer  part  of  the  right  tract  passing  to  the  outer  part 
of  the  right  retina,  and  those  from  the  inner  part  of 
the  right  tract  supplying  the  inner  half  of  tlie  left 
retina ;  the  left  optic  tract  in  like  manner  supplies  the 
outer  half  of  the  left  retina,  and  the  inner  half  of  the 
right  retina.  In  consequence  of  this  relation  of  the 
fibres  of  the  ojitic  tracts,  mechanical  causes,  such  as  a 
clot  of  blood,  or  a  tiimour,  interfering  with  the  integrity 
of  either  optic  tracts,  may  produce  blindness  confined 
to  the  inner  half  of  one  and  the  outer  half  of  the  other 
eye,  while  the  remainder  of  both  retinas  may  be 
healthy.  The  defect  in  the  sight  is  clearly  indicated 
and  must  be  carefully  mapped  out  by  a  close  scrutiny 
of  the  visual  field  of  both  eyes  ;  it  is  thus  only  that  we 
can  arrive  at  a  correct  diagnosis  of  the  case.  If  the 
disease  be  confined  to  one  side  of  the  brain,  the  limita- 
tion of  the  field  of  vision  is  often  clearly  defined,  and 
should  the  history  of  the  case  point  to  the  formation 
of  a  clot  as  the  cause  of  the  affection,  we  need  hardlv 
fear  that  the  impairment  of  vision  will  extend  ;  but 
the  majority  of  these  cases  depend  on  tumours  involv- 
ing the  cliiasma,  in  which  case  both  tracts  are  gra- 
dually implicated,  and  the  patient's  sight  hopelessly 
destroyed.  If  the  hemiopic  contractions  occur  simul- 
taneously or  at  a  short  interval  from  each  other,  the 
corresponding  sides  of  the  two  retinas  being  affected,  we 
may  ascribe  the  disease  to  one  root  of  the  optic  nei-ve. 
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Homonymous  or  lateral  hemiopia  is,  however,  ex- 
ceptional. The  temporal  halves,  and,  in  rare  cases, 
the  nasal  or  upper  and  lower  halves  of  each  mono- 
cular visual  field,  are  blinded.  Temporal  hemiopia  is 
to  be  explained  by  hindrances  to  conduction  in  the 
optic  fibres,  which  cross  at  the  chiasma.  We  have  no 
proof  of  the  existence  of  other  forms.* 

In  these  cases  of  destruction  of  the  nerve-fibres,  Retina^ 
occasioned  by  disease  aflecting  the  optic  tracts  or  the  ^^l^^^,^^ 
brain,  abnormal  appearances  are  not  often  observed  m 
the  retina  ;  it  is  this  fact  which  distinguishes  hemiopia 
resulting  from  paralysis,  from  that  impairment  of 
vision  in  which  half  of  the  retina  has  been  detached 
or  entirely  destroyed  from  an  efi'usion  of  serum  or 
blood  behind  it.  . 

Hemiopia  sometimes  appears  as  a  transient  atlec- 
tion,  depending  upon  functional  derangement  o   the  F-ctional 
retina.    Dr.  Wollaston's  case  is  an  instance  of  tran- 
sient   hemiopia;   he   remarks-"  I   suddenly  fomid/^*««- 
after  violent  exercise  two  or  three  hours  be  core,  that 
I  could  see  but  half  the  face  of  a  man  whom  I  met ; 
and  it  was  the  same  with  respect  to  any  other  object 
I  looked  at.    In  attempting  to  read  the  name  John- 
son over  a  door,  I  saw  only  ....  son,  the  commence- 
ment of  the  name  was  wholly  obliterated  to  my  view. 
In  this  case  the  aff'ection  passed  oft"  in  about  a  quarter 

We^meet  with  instances  of  this  kind  from  time  to 
time  in  practice;  they  generally  conie  on  with  mdi-  Due  to 
cresti.m  or  headache,  and  are  of  little  or  no  consc- 
quence,  but  may  cause  the  patient  much  unnecessary 
alarm  On  examining  the  eye  with  the  ophthalmo- 
scope no  abnormal  appearance  can  be  discovered,  the 
aftection  probably  depending  upon  temporary  loss  of 
power  in  the  nerve- fibres,  or  nervous  matter,  supply- 
ing^ half  the  retina  of  either  eye.  In  some  instances 
of  hemiopia  there  is  a  marked  defect  of  colour  percep- 
tion in  the  sound  half  of  the  visual  field.  In  one 
case  of  this  kind  vision  was  nearly  restored,  but  on 
the  blind  side  the  colour  sense  remained  defective. 

Treatment— In  that  form  of  disease  last  described  Treatment 
we  must  direct  our  attention  towards  the  removal  of 


irn- 


*  C  SteUwag  von  Carioii,"  Diseases  of  the  Eye."  By  Hackley 
aud  Koosa,  New  York,  p.  «63. 
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the  source  of  irritation,  which  is  usually  gastric;  but 
as  I  have  before  remarked,  the  affection  is  generally  a 
very  transient  affair,  and  it  will  often  be  unnecessary 
to  prescribe  anything  for  it.  In  those  far  graver  cases 
arising  from  actual  destruction  of  tissue  in  the  optic 
tracts,  or  nervous  centres,  we  can  seldom  do  much 
towards  relieving  the  symptoms.  We  shall  generally 
have  sufficient  evidence  of  the  nature  of  the  lesion 
from  various  concomitant  symptoms,  depending  upon 
the  disease  of  the  brain,  aud  it  is  to  these  our  atten- 
tion should  be  dii-ected  rather  than  to  the  state  of  the 
retina. 

Scotoma  (constant)  signifies  a  form  of  partial  blind- 
ness, in  which  only  a  portion  of  the  retiua  is  insensible 
to  light,  and  this  part  ofteti  appears  as  a  black  speck 
to  the  patient,  particularly  when  lie  is  engaged  in 
reading  or  any  similar  work.  In  these  cases  the  rays 
of  light  are  not  jDrevented  from  reaching  the  retina, 
but  they  fall  on  certain  parts  of  the  fundus  of  the  eye 
incapable  of  appreciating  the  stimulus  of  light,  which 
hence  appear  as  dark  spots  in  the  field  of  vision. 

One  of  the  characteristic  features  of  scotoma  is,  that 
the  patient  observes  the  dark  spots  to  move  exactly 
with  his  eyes,  and  not  float  about  before  them,  as  in 
Muscce  volitantes ;  thus,  for  instance,  it  will  appear  to 
follow  the  eyes  as  these  are  cast  along  the  lines  of  a 
book  in  reading  or  writing,  as  it  Vvcre  covering  a  part 
of  the  line ;  in  fact,  we  may  generally  detect  the 
presence  of  a  scotoma,  by  making  the  patient  look 
through  a  small  aperture  at  a  sheet  of  white  paper, 
upon  which  he  will  generally  perceive  a  black  spot 
projected,  if  a  part  of  his  retina  is  insensible  to  light. 
Scotomata  vary  much  in  form  and  figure,  being  de- 
scribed as  discs,  lines,  stars,  and  so  on. 

The  position  of  the  scotoma  will  very  much  influence 
its  effect  on  the  j)atient's  sight :  if  at  or  near  the 
yellow  spot  it  will  be  most  annoying,  constantly  inter- 
fering with  the  perfection  of  vision.  On  the  other 
hand,  if  the  scotoma  be  eccentric,  it  maj  cause  but 
little  inconvenience,  and  hardly  any  at  all  in  readino- 
or  writing  ;  but,  when  looking  at  a  distant  object,  the 
patient  will  probably  notice  a  hnzy  or  misty  appearance 
over  a  portion  of  the  field  of  vision. 

Scotoma  may  arise  from  congenital  defect,  a  portion 
of  the  retina  being  imperfect  or  wanting ;  but  these 
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dark  spots  are  far  more  commonly  the  result  o£  inflam-  congenital 
mation  of  the  retina  and  choroid.    lu  this  case  the  defect, 
ophthalmoscope  may  reveal  to  us  the  nature  of  the 
disease ;  it  may  be  that  a  spot  of  atrophied  retina,  or 
one  infiltrated  with  choroidal  pigment,  wdl  thus  be  Retinitis, 
seen,  and  account  satisfactorily  for  the  symptoms  of 
which  the  patient  corn-plains. 

In  other  cases  scotoma  may  be  induced  by  paralysis 
of  some  of  the  fibres  of  the  optic  nerve  or  tracts,  or  de-  Disease  of 
structi<m  of  a  very  limited  portion  of  the  bram ;  in  ^.f^ram." 
which  case,  although  the  portion  of  retina  supplied  by 
these  fibres  will  be  absolutely  insensible  to  light,  still 
we  may  be  unable  to  perceive  any  alteration  m  uhe 
fundus  of  the  eye  by  means  of  the  ophthalmoscope. 
In  cases  of  this  description,  the  scotoma  generally 
comes  on  suddenly,  and  the  aff"ected  portion  of  the 
retina  if  not  absolutely  insensible  to  light,  may  be 
incapable  of  appreciating  colours  (see  page  429) :  in 
fact,  it  often  happens  that  a  certain  portion  of  the 
retina  may  be  att'ected  with  colour  blindness,  m  the 
first  instance,  and  subsequently  become  dead  to  the 
stimulus  of  light  without  our  being  able  to  detect  any- 
thing wrong  with  the  eye  by  means  of  the  ophthalmo- 

Should  a  scotoma  have  been  observed  by  the  patient  Prognosis 
for  some  considerable  time,  it  is  seldom  that  the  black  ^  old 
spot  subsequently  disappears,  whether  it  arises  from 
an  affection  of  the  brain  or  retina,  especially  if  symptoms 
of  commencing  atrophy  of  the  disc  are  present.  But 
if  the  spot  has  only  recently  appeared  the  case  will 
not  be  so  hopeless,  and  our  prognosis  and  treatment 
will  be  very  much  guided  by  the  aid  which  the  ophthal- 
moscope  aft-ords  us.  A  central  scotoma  is  ahyays  more 
serious  than  one,  though  it  may  be  of  large  size,  m  the 
iieripherv  of  the  retina.    If  no  morbid  cnangcs  are 

Ltected- in  the  eye,  probably  the  ^^^^'-^^^^T^Jl  ^^^^^>y 
some  attection  of  the  nerve;  or  we  may  suppose  that  a  structural 
limited  portion  only  of  the  optic  tract  is  involved;  and  changes, 
in  these  cases  we  may  hope  for  some  improvement,  i 
need  hardly  say  that  no  such  favourable  prognosis  can 
Se  formed  in  a  case  of  partial  atrophy  of  the  retina,  or 
where  its  nervous  structure  has  been  invaded  by  pig. 
mentary  formations  from  the  choroid.    Qn  the  other 
hand,  absence  of  atrophic  symptoms  m  the  optic  nerve 
or  retina  does  not  exclude  an  unfavourable  result. 
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Clots  of  Blood  clots  are  sometimes  a  cause  of  scotoma,  and 

d^°a )  eTJ  detected  with  the  ophthalmoscope ;  as  they 

■S'lppeai,  absorbed,  the  part  gradually  recovers  its  functions. 

The  same  remark  applies  to  limited  serous  effusions 
behind  the  retina,  provided  the  nervous  tissue  does  not 
appear  to  be  atrophied,  having  lost  its  transparency 
over  the  seat  of  efEusion. 
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The  Elastic  Lamina  is  an  homogeneous  membrane, 
separated  from  the  sclerotic  by  the  vascular  network 
of  the  choroid  and  ciliary  processes,  and  internally  it 
is  lined  by  a  layer  of  epithelial  cells,  which  in  the  eye 
of  the  native  of  India  are  full  of  black  pigment,  so 
that  the  structures  behind  these  pigment-cells  cannot 
well  be  seen  till  they  have  been  removed.  Yet  we 
frequently  see  the  vessels  of  the  choroid  looking  as  if 
injected  with  vermilion,  and  placed  on  a  black  back- 
ground. Under  these  circumstances,  therefore,  the 
hexagonal  cells  of  the  elastic  lamina  must  have  been 
destroyed,  or  in  some  way  removed. 

It  is  possible  that,  from  congestion  of  the  vessels, 
the  epithelial  cells  may  be  pushed  on  one  side,  so  as 
to  expose  the  vascular  network  of  the  choroid  behind 
them  ;  but  although  it  be  admitted  that  these  cells  are 
elastic,  and  capable  of  separation  from  one  another, 
still,  I  believe  that  in  the  eye  of  a  native  the  vessels  of 
the  choroid  are  seldom  thus  brought  into  view,  unless 
the  cells  are  destroyed.  It  is  by  no  means  an  uncom- 
mon thing  to  meet  with  instances  in  which  the  epi- 
thelinm  has  been  thus  completely  broken  up,  patches 
only  of  it  being  left  scattered  over  the  surface  of  the 
lamina. 

Absence  of  EriTiiELiuM.— These  pigment-cells  may 
be  destroyed  and  the  patient's  vision  remain  but 
slightly  impaired.  No  doubt  the  epithelium  is  placed 
there  for  some  important  purpose,  though  I  am  not 
aware  of  what  its  precise  functions  may  be  ;  but  this 
much  is  certain,  that  the  pigmented  epithelium  must 
absorb  a  number  of  the  rays  of  light  which  enter  the 
eye ,  and  in  a  troi:)ical  climate,  where  the  glare  of  the 
sun  is  excessive,  they  would  perhaps  be  a  protection 
to  the  retina. 

M.  B  ravais  observes  that  correct  vision 


can 


only 
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exist  witli  clear  images  ou  tlie  retina ;  but  that  images  Views  of  M. 
formed  by  direct  rays  may  retain  tlieir  clearness  even  Bravais. 
when  reflected,  if  every  reflected  ray  re-crosses  the 
retina  exactly  where  it  has  already  traversed  it.  This 
condition  is  fultilled  wherever  the  reflecting  surface  is 
in  contact  with  the  sensitive  screen.    Every  ray  of 
light,  according  to  this  authority,  which  has  traversed 
one  of  the  cones  or  i*ods  of  the  columnar  layer  of  the 
retina  being  stopped  and  reflected  by  the  choroid  can 
only  return  by  again  permeating  the  same  sensitive 
structure,  thus  increasing  the  impression  without 
diminishing  the  clearness  of  the  image.    Thus  in  the 
normal  eye  the  hexagonal  cells  lying  behind  the  rods 
of  Jacob,  reflect  back  the  light  in  a  manner  which  may 
seem  to  render  it  useful.    The  confusion  of  vision  of 
old  people  in  whom  the  hexagonal  cells  are  often 
destroyed,  and  also  in  albinos,  may  thus  be  accounted 
for.*    But  I  have  certainly  seen  instances  in  which 
the  hexagonal  cells  alone  have  been  almost  com- 
pletely destroyed,  and  yet  the  patient's  vision  has  been 
remarkably  good.    It  must  not  be  supposed  that  the  Loss  of 
cases  just  referred  to,  of  removal  or  distension  of  the  3hoike? 
epithelium  of  the  elastic  lamina  without  impairment  disease, 
of  vision,  are  of  common  occurrence  ;  they  are,  indeed, 
quite  exceptional ;  for  although  this  alteration  does 
not  appear  directly  to  aflect  the  functions  of  the 
retina,  yet  in  the  majority  of  instances  it  is  the  result 
of  some  pre-existing  disease,  which  has  also  produced 
defective  sight. 

Colloid  Disease. — A  very  peculiar  disease  of  this 
membrane  has  been  described  as  colloid  degeneration 
of  the  elastic  lamina.    The  tissue  becomes  thickened 
in  certain  spots,  small  wart-like  projections  forming 
on  its  inner  surface,  which  may  be  sufficiently  nume- 
rous to  render  the  elastic  lamina  rough  and  uneven, 
and  cause  absorption  of  the  hexagonal  epithelium. 
These  changes  are  rarely  met  with  except  in  very  old  ^(^"'"'^^'^1*° 
people,  a  few  instances  only  having  been  recorded  in  " 
which  younger  persons  have  suffered  from  the  disease 
and  as  old  people  are  apt  to  suppose  the  dimness  of 
vision  which  they  experience  to  be  simply  the  result 
of  advancing  years,  they  do  not  think  it  necessai-y  to 
consult  a  surgeon  on  the  subject,  more  especially  as 


*  "Dobell's  Eeport  on  Progrerts  of  Medicine  for  1870  "  p.  13, 
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the  affection  occasions  them  no  pam.  Colloid  dege- 
neration, therefore,  seldom  comes  nnder  our  notice 
until  a  late  period ;  but  even  if  this  were  not  the  case, 
it  would  be  out  of  our  power  to  trace  with  the  ophthal- 
moscope the  changes  taking  place  in  the  elastic  lamina 
in  its  early  stages,  among  dark-skinned  races  ;  so  soon, 
however,  as  the  disease  has  advanced  a  little,  we  might 
possibly  recognise  the  uneven  condition  of  the  elastic 
lamina. 

In  the  last  stage  of  this  affection,  the  pro]ections  on 
the  elastic  lamina  become  calcified,  and  ultimately 
earthy  matter  is  deposited  in  them,  so  that  they 
effervesce  on  the  application  of  a  strong  acid,  and 
when  cut,  the  edge  of  the  knife  grates  against  them 
in  an  unmistakeable  manner.  As  these  changes  ad- 
vance, the  lamina  of  course  becomes  opaque,  and  the 
vessels  of  the  choroid,  which  in  the  early  stages  of 
the  disease  were  exposed  by  the  destruction  of  the 
hexagonal  cells,  gradually  become  indistinct,  and  are 
ultiinately  entirely  hid  ilea  from  view.  Earthy  matter 
is  deposited  in  the  walls  of  the  vessels,  as  well  as  in 
the  elastic  lamina,  so  that  atrophy  of  the  choroid 
ensues. 

DISEASES  OF  THE  OPTIC  JTERVE. 

Vekotjs  Ookgestion  of  the  vessels  of  the  papilla. 
This  condition  of  the  vessels  of  the  papilla  is  often 
well  marked  in  certain  affections  of  the  heart  (disease 
of  the  aortic  valves) ;  it  also  arises  from  other  causes 
which  interfere  with  the  circulation,  as,  for  instance, 
tumours  situated  at  the  base  of  the  brain.  Under 
these  circumstances  we  notice  a  marked  pulsa,tiou  of 
the  central  vein  of  the  retina,  which  is  generally  tor- 
tuous and  much  engorged,  and  the  papilla  presents  a 
deej)  venotis  tint.    Long-continued  hyperaemia  of  this 
kind,  by  interfering  with  the  nutrition  of  the  nervous 
matter  o£  the  papilla,  may  lead  to  fatty  degeneration 
and  atix)phy,  as  already  described  in  the  case  of  similar 
affections  of  the  retina.   The  hyperaBmia,  on  the  other 
hand,  may  be  of  a  transient  nature,  depending  on 
sympathetic  irritation,  or  some  such  cause,  and  may 
pass  away  without  inflicting  any  injury  on  the  nervous 
tissue  of  the  optic  disc. 

Probably  the  most  frequent  causes  of  venous  hyper- 
gemia  of  the  papilla  are  the  various  affections  of  tlie 
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eye  which  induce  increased  intra-ociilar  tension,  and  congestion 
thereby  abnormal  pressure  upon  the  veins  in  their  fro'i^  inti'^*- 
exit  from  the  eye ;  as,  for  instance,  glaucoma.    The  teugfo'iQ. 
venous  hyperemia  in  these  instances,  as  in  most 
other  cases,  being  due  to  mechanical  causes,  it  is  to 
these  we  must  tura  our  attention  with  a  view  to  their 
correction  or  removal ;  in  some  instances,  it  may  be.  Treatment, 
by  controlling  the  action  of  the  heart  by  appropriate 
means,  and  in  others  by  relieving  the  tension  of  the 
eye  by  iridectomy,  we  shall  effect  our  object. 

HYPERiTJMIA  Of  THE  OPTIC  PaPILLA.* — The  statC  of  CAPir,LiHY 

the  vessels  of  the  optic  nerve  is  often  an  index  of  Htpkk- 
the  condition  of  the  cerebral  circulation  in  conse- 
quence  of  their  intra-cranial  origin;  but  they  may 
be  only  slightly  congested,  or,  on  the  other  hand, 
white  atrophy  may  have  commenced,  without  our 
being  able  to  appreciate  these  changes,  in  conse-  Difficult  to 
quence  of  our  having  no  absolute  standard  of  health  appreciate, 
with  which  to  compare  the  appearances  presented, 
and  so  to  estimate  the  amount  of  disorder  which  is 
present  in  the  circulation  of  the  papilla  at  any  par- 
ticular period.    "We  may,  however,  rest  assured  that, 
so  long  as  the  patient  has  no  symptoms  of  cerebral 
disease,  haziness  of  vision,  or  other  defects  of  sight—  unimpor- 
in  fact,  as  long  as  his  eyes  are  emmetropic  and  his  taut  if 
brain  free  of  all  suspicion  of  disease,  any  supposed  ^^'^^^^^X 
changes  we  observe  in  the  papilla  are  of  small  impor- 
tance.   On  the  other  hand,  if  defect  of  sight  is  com- 
plained of,  and  we  can  discover  no  fault  in  the  accom- 
modation of  the  eye,  or  in  the  dioptric  media,  but  the 
optic  papilla  appears  to  be  congested,  or  paler  than 
usual,  we  shall  have  to  inquire  carefully  into  the  con-  otherwise 
comitant  circumstances  of  the  case,  and  the  alteration  examine 
in  the  state  of  the  papilla  will  probably  give  us  a  ca^etuUy. 
valnalDle  clue  as  to  the  cause  of  the  imperfection  of 
vision.    We  should  further  compare  the  state  of  one 
eye  with  that  of  the  other  ;  differences  in  this_  respect 
may  materially  assist  us  in  forming  a  diagnosis.f^ 

Symptoms. — In  cases  of  well-marked  hypertemia  of 
the  vessels  of  the  optic  papilla,  the  disc  assumes  a  pig^ofa 
deep  rose  colour,  and  its  circumference  is  no  longer  rose  colour. 


*  "Alterations  dn  Nerf  Optique,"  par  X.  Galezowski,  p.  54. 
t  "  Ou  the  Use  of  the  Ophthalmoscope  in  Diseasf>s  of  tho 
Nervous  System.''   By  T.  C.  Allbutt,  M.D.,  Londou,  1871,  p.  i7 
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clearly  defined  as  in  health,  the  vessels  of  the  retina 
being  more  or  less  congested ;  in  fact,  we  may  be  able 
to  discern  nothing  of  the  papilla  beyond  its  centre, 
the  rest  of  the  fundus  of  the  eye  being  of  a  iinitorni 
scarlet  or  brick-red  colour.  In  some  instance^  ot 
capillary  hypersemia,  one  or  more  of  the  vessels  ot  the 
disc  give  way,  and  minute  spots  of  ecchymosis  are 
then  observed  over  the   surface  of  the  congested 

papilla.  •  f 

A  patient  suffering  from  capillary  hypertemia  ot 
the  papilla  usually  complains  of  a  sense  of  weight 
and  weariness  in  the  eyes ;  this  feeling^  is  increased 
after  work.  He  generally  also  suffers_  from  head- 
aches, especially  if  he  over- exerts  his  sight;  and  at 
these  times  he"  notices  flashes  of  light,  and  bright 
balls  or  sparks  of  fire  before  his  eyes.  If  the  disease 
is  allowed  to  advance  unchecked,  the  fnnctions  of  the 
eye  become  more  impaired ;  the  patient  can  no  longer 
see  to  read  small  type,  and  ultimately  atrophy  may 
occur,  and  the  sight  be  hopelessly  destroyed.  So 
severe  a  termination  as  this,  however,  is  not  likely  to 
follow,  unless  the  congestion  is  absolute  and  long 
continued,  and  probably  depending  upon  some  affec- 
tion of  the  brain  or  its  membranes. 

Causes. — In  many  cases  the  hyperemia  may  be 
functional,  and  due  to  causes  of  a  sympathetic 
nature;  and  the  congestion  of  the  vessels  of  the 
papilla  may  be  overcome  by  attacking  the  remote 
cause  of  the  disease,  whether  it  exists  in  the  ali- 
mentary canal  or  other  part  of  the  body.  I  need 
hardly  remark  that  engorgement  of  the  vessels  of  the 
optic  nerve,  serous  affusion  into  its  substance,  and  in 
fact  liypera?mia  of  the  structures  involved,  may  exist 
and  lead  to  loss  of  sight,  without  any  inflammation 
having  occurred  in  the  parts  concerned. 

Among  the  more  dii-ect  but  temporary  causes  of 
hyperasmia  of  the  papilla,  I  may  mention  alcohol  and 
quinine  ;*  both  of  tliese  substances,  if  used  in  excess, 
produce  a  very  marked  degree  of  hypertemia  of  the 
papilla,  and  if  swallowed  in  too  large  and  too  frequent 
doses,  may  actually  induce  serious  changes  in  the 


*  Osse  in  point,  reported  by  Dr.  P.  Franks:  "Army  Medical 
Department,  Statistical  Sanitary  and  Medical  Eeport'for  1860," 
p.  417. 
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nervous  substance  of  tbe  part:  in  tlic  majority  of 
cases  these  chano-es  take  phice  sh)wly :  loss  of  sight, 
and  the  other  symptoms  above  described,  creep  on 
gradually,  and  warn  the  patient  and  the  surgeon  of 
the  impending  danger;  and  if  the  cause  of  the  hy- 
pereemia  is  then  removed,  the  papilla  usually  regains 
its  normal  functions  and  the  sight  is  restored. 

In  these  and  similar  affections  in  which  the  entire 
circulation  of  the  brain  is  disturbed,  both  papilla  are  Both  pa- 
involved  ;  in  fact  we  seldom  meet  with  unilateral  P'^^®  ![°- 
hypercemia  of  the  papilla  unless  the  cause  of  the  con- 
gestion is  intra-ocular.    In  some  rare  cases  of  orbital 
tumours,  embohsm  of  the  central  vessels  of  the  retina, 
and  the  like,  the  circulation  in  one  eye  only  may  be 
impaired ;  but  these  are  exceptions  to  the  rule  that 
unilateral  affections  of  the  papilla  are  due  to  intra- unless jhc 
ocular  causes.    Such  causes  we  find  m  glaucoma^ 

intra- 

irido-choroiditis,  choroido-retinitis,  inflammation  ot  ocular, 
the  retina,  and  so  on ;  but  in  all  these  instances  we 
shall  have  other  indications  of  the  presence  or  pre- 
existence  of  these  affections,  and  unequivocal  evi- 
dence as  to  the  cause  of  the  alterations  m  the  circu- 
lation of  the  papilla. 

It  is  not  an  uncommon  thing  to  meet  with  people 
in  India,  suffering  from  headaches  induced  by  over- 
exposure to  the  sun ;  the  papilla  will  often  be  found 
intensely  congested  under  these  circumstances,  the 
capillaries  of  the  retina  being  somewhat  hyperremic  Hypemcmia 
also.    The  glare  of  the  tropical  sun  appears  to  over-  irom  s^--^- 
stimulate  the  retina,  and  it  becomes  congested  and 
swollen  •  if  the  exciting  cause  continues  m  operation, 
the  irritation  is  propagated  to  the  brain,  and  headache 
and  irritative  fever  ensue.    It  seems  to  me  that  irri- 
tation under  these  circumstances,  commences  m  the 
retina!  because  I  have  frequently  found  m  my  own 
case,  tliat  a  pair  of  coloured  glasses  has  saved  me 
when  exposed  to  a  tropical  sun,  from  the  distress  pro- 
duced by  the  glare,  and  subsequent  headache,  which 
one  so  frequently  experiences  unless  the  eyes  are  thus 
o-uarded.   There  can  be  little  doubt  as  to  the  necessity 
ti  protecting  one's  head  from  the  rays  of  the  sun,  but 
it  is  almost  as  important  to  shade  the  eyes  from  its 
D-lare     Nature  appears  to  some  extent  to  have  made 
I  proVision  of  the  kind  for  the  natives  ;  the  colouring 
matter  contained  in  the  pigment  cells  of  the  ms, 
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clioroid,  and  cells  of  the  elastic  lamina,  absorbing  the 
excess  of"  light  which  enters  the  eye. 

The  Treatment  of  capillary  hyperemia  of  the  optic 
nei've  must  depend  entirely  upon  the  cause  of  the 
congestion.  I  have  endeavoured  to  describe  the  prin- 
cipal circumstances  which  give  rise  to  this  affection  of 
the  papilla,  and  it  would  entail  a  repetition  of  much 
that  has  been  said,  were  I  to  attempt  to  discuss  the 
treatment  appropriate  to  each  class  of  cases.  Pro- 
vided we  can  arrive  at  a  definite  conclusion  as  to  the 
cause  of  the  disease,  we  must  then  direct  our  treat- 
ment mainly  upon  general  principles,  adopting  in 
certain  instances  such  special  measures  as  have  been 
indicated  in  the  foregoing  pages,  and  which  the  par- 
ticular circumstances  of  the  case  may  seem  to  require. 
Among  these  I  cannot  but  hope  that  a  more  syste- 
matic use  of  the  electro-magnetic  current  may  yet 
prove  to  be  a  valuable  method  of  controlling  the 
capillary  circulation  in  this  situation. 

Anaimia  of  the  Disc  and  Retina. — This  condition  of 
the  ojDtic  nerve,  as  Dr.  AUbutt  justly  remarks,  is  gene- 
rally accompanied  with  ana3mia  of  the  retina  and 
choroid,  so  that  the  aneemic  eye  lights  up  badly; 
while  in  atrophy  of  the  disc  the  choroid  may  be  of 
healthy  brightness.  In  anaemia  as  a  rule  the  disc 
appears  soft  if  not  oedematous,  however  small  the 
amount  of  blood  flowing  through  the  vessels  we  can 
distinguish  the  ai-teries  from  the  veins,  "  which 
distinction  in  atrophy  is  most  commonly  lost."*  In 
anaamia  the  symptoms  complained  of  by  the  patient, 
his  appearance  and  so  on,  lead  us  in  addition  to  the 
state  of  the  disc,  as  observed  with  the  ophthalmoscope, 
to  diagnose  the  natiire  of  the  disease  from  which  he  is 
siifTering :  and  to  prescribe  treatment  necessary  for 
his  recovery. 

Apoplexy  op  the  Optic  Nerve  is  seldom  met  with 
unless  the  retina  is  also  implicated,  and  in  many  of 
these  cases  the  origin  of  the  affection  is  in  the  brain, 
or  else  in  the  heart.  We  also  meet  with  apoplexy  of 
the  retina  and  optic  disc,  in  various  forms  of  disease 
entailmg  changes  in  the  constituents  of  the  blood— as 
for  instance  in  Bright's  disease,  and  from  the  effects  of 


*  Dr.  C.  T.  AUbutt,  "  On  the  Use  of  the  Ophthalmoscope,"  p.  51. 
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malaria;  but  in  these  cases  the  pathological  changes  in  BrisM's 
in  the  retina  are  peculiar,  and  have  been  already 

blood  dis- 

described  (p  402).    We  shall  observe  the  characteristic  g^^es. 
patches  of  fatty  degeneration  in  the  fundus  m  addition 
to  the  hiemorrhagic  spots.    In  other  cases  of  which 
the  following  is  an  instance,  it_  is  most  diihcult  to 
assign  a  cause  for  the  extravasation  ot  blood  :— 

cLe.-Brohmo,  aged  twenty-five.  This  woman  s  Ca.e. 
sight  was  perfectly  good  up  to  within  twenty  days  ot 
her  coming  under  observation,  when,  on  arising  m  the 
morning,  she  felt  heaviness  of  the  head  and  slight 
pain  in  the  temple  and  forehead,  which  has  continued  ; 
her  sic^ht,  from  the  commencement  of  this  attack,  has 
been  |rowing  dim.  She  ha^  never  had  syphdis ;  her 
general  health  is  good,  and  the  menstrual  functions  No  obv.ous 

'"^  At^'present  the  patient  can  only  distinguish  light 
from  darkness ;  the  tension  and  external  appearance 
of  the  eyes  are  healthy;  she  has  no  disease  of  the 
heart  With  the  ophthalmoscope  both  eyes  present 
much  the  same  appearance  :  the  arteries  o  the  retina 
are  contracted,  its  veins  much  ^^^t^^f^^,^^,^,  *H 
optic  papilla  almost  completely  covered  with  clots  of 

FiVe  days  after  admission  the  blood  was  gradually  Q^ck 
becoming  Absorbed,  and  in  fifteen  days  ^ 
it  existed.    With  the  absorption  ot  the  clots  tHe 
patient's  sight  returned,  and  she  left  the  hospital 
Sn  three  weeks  ;  she  could  then  count  No.  IL  dots 

^'^tr^i^jS^^f  instances  of  apoplexy  of  th. 
,)ar)illa  as  already  stated,  we  shall  have  evidence  of  usually 
Sa  e' either  of  the  kidneys  liver,  or  some  o  ^^v^^^^ 
seSetin-  organs,  afi-ecting  the  composition  of  the  ^^^^^ 
blood    or  else  of  organic  disease  of  the  heai-t  or  bram. 
In  the  case  of  heart  aftections  the  stethoscope  will  be  ^ro^^ 
our  auicle  ;  and  in  diseases  of  the  bram,  m  addition  to  „eart ; 
Ze  Sener  a  derangement  of  the  systein  ac«>rnpaiiying 
lesions  of  this  orgln,  we  «l^all  coinmoiay        f  - 
hemorrhage  has  occurred  suddenly,  and  m  both  eyes, 
^ncTthat  the  efi-used  blood  is  coufincd  to  the  optic 
Isc  or  its  immediate  neighbourhood.   Successive  rup- 
fires  of  the  vessels  are  likely  to  occur  m  these  cases, 
torn  the  persistent  and  increasing  obstmction  to  the  Then  ^^^^ 
circulation  of  blood  through  the  retinal  vessels. 
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Ill  extensive  liceinorrhage  from  tlie  vessels  of  the 
retina,  our  diagnosis  may  be  embarrassed  by  the 
effused  blood  having  found  its  way  into  the  vitreous 
and  so  preventing  us  from  observing  the  changes 
going  on  in  the  fundus  of  the  eye.    In  such  instances 
we  shall  have  too  much  reason  to  expect  that  detach- 
ment of  the  retina,  to  a  greater  or  less  extent,  has  also 
taken  place.    In  less  severe  haemorrhage  our  opinion 
of  the  case  will  be  much  influenced  by  the  i:>osition  of 
the  effused  blood :  if  at  or  near  the  macula  lutea,  the 
sight  will  in  all  probabihty  be  considerably  affected, 
whereas  hemorrhage  confined  to  the  optic  papilla 
may  occur,  and  the  blood  become  absorbed,  without 
being  followed  by  any  bad  effects.    In  forming  a 
prognosis  we  must  carefully  consider  all  the  bearings 
of  the  case,  and  the  concomitant  symptoms :  if  they 
should  lead  us  to  the  opinion  that  irrecoverable  lesion 
of  the  heart,  brain,  or  kidneys  is  the  cause  of  htemor- 
rhage,  we  can  hardly  expect  amelioration  of  the  symp- 
toms as  regards  the  organ  of  vision,  or  if  amendment 
does  take  place  that  it  will  amount  to  more  than 
temporary  improvement. 

Inflammation  or  the  Optic  Keeve.— Optic  Neu- 
ritis.— The  phenomena  of  optic  neuritis  vary  with  the 
origin  and  progress  of  the  disease.    For  instance,  if 
the  inflammation  of  the  nerve  should  depend  upon 
irritation  set  up  in  the  chiasma  (descending  neuritis), 
by  the  pressure  of  a  tumour  growing  from  the  base  of 
the  brain,  we  should  expect  to  meet  with  symptoms 
pointing  to  disease  of  the  brain  in  addition  to  those 
characteristic  of  optic  neuritis  :  but  on  the  other  hand, 
if  the  inflammation  is  confiued  to  the  optic  nerve  no 
marked  symptoms  referrible  to  the  brain  will  be  pre- 
sent.   Lastly,  optic  neuritis  occurring  as  a  compli- 
cation  of  choroido-retinitis  (ascending  neuritis),  will  be 
characterized  by  appearances  in  those  structures  such 
as  I  have  already  described.    In  instances  of  this  de- 
scription one  eye  only  may  be  involved,  whereas  in 
bram  affections  the  neuritis,  as  a  general  rule  will  be 
present  m  both  papillos.    But  it  matters  not  if  the 
neuritis  is  an  ascending  or  descending  one,  the  changes 
that  take  place  m  the  optic  disc  and  nerves  are  the 
same,— neo-plastic  formations  occur  in,  and  around 
the  walls  of  the  vessels,  and  the  sheath  and  neuri' 


OPTIC  NEURITIS. 


441 


lemma  of  tlie  nerve ;  from  these  comhined  causes,  the 
nutrition  of  the  nerve  elements  are  impeded,  and  run 
u  very  great  risk  of  being  destroyed,  hence  atrophy  of 
the  optic  disc  is  a  common  result  of  neglected  neuritis 

of  the  optic  nerve. 

Symptoms— In  optic  neuritis  the  symptoms  com- 
plained of  usually  come  on  suddenly  ;  a  man  may  have  Sudden 
had  perfect  sight  in  the  affected  eye,  and  in  twelve  or  Ma.eof 
thirty-six  hours  his  vision  becomes  dim,  and  m  a  tew 
days  sight  may  be  hopelessly  destroyed.    Daring  this 
period,  and  subsequently,  the  patient  often  complains  ^^^^^^^ 
of  flashes  of  light  and  sparks  of  fire  before  his  eyes,  ii„.ht. 
and  frequently  suffers  severe  pain  in  the  head  and  p^ia, 
some  intolerance  of  light.    The  eye  looks  healthy,  and 
the  coniunctiva  and  sclerotic  are  normal,  the  pupil  is  Pupih 
usually  somewhat  ddated,  and  responds  but  slowly,  if  diluted, 
at  all,  to  the  stimulus  of  light.    In  other  cases  ot  a 
more   obscure  nature,   especially  if  depending  on 
malaria,  or  blood  poisoning,  the  neuritis  runs  a  very 
insidious  course,  gradual  loss  of  sight  being  the  only 
symptom  complained  of:   cases  of  this  description 
have  probably  been  the  cause  of  amaurosis,  described  as 
atrophy  of  the  disc,  arising  from  excessive  tobacco 

smoking.  ^  .  .       ,•,  ^ 

Ophthalmoscopic  Appearances.— On  exammmg  the 
eve  with  the  ophthalmoscope  during  the  early  stages  ot 
neuritis,  the  optic  papilla  appears  to  be  larger  than  in  Paga 
health,  and  in  place  of  being  concave,  is  distinc% 
convex,   being   swollen    and  cedematous  from  the 
eff-usion  of  serum  that  has  taken  place  into  it  in 
addition  to  this  enlarged  and  convex  state  ot  the 
papilla,  the  disc  can  no  longer  be  clearly  dehned ;  the 
infiltration  structure  throws  a  veil  over  the  disc,  par- 
ticularly at  its  circumference,  which  presents  an  ap-  Marfjin 
pearance  as  if  covered  over  with  a  thm  layer  of  wooUy. 
cotton  wool.    This  hazy  state  of  the  papilla  extends 
only  a  short  distance  beyond  its  margin.    (  Vuie  H  ig.  i, 
Plate  VI )    The  retinal  vessels  may  be  traced  trom 
their  periphery  towards  the  inflamed  papilla,  but  on 
reaching  the 'swollen  disc  they  are  lost  in  its  sub- 
stance, and  cannot  therefore  be  followed  up  to  their 
exit  from  the  eye.    The  retinal  veins  are  engorged  Ve.ns^er.- 
and  the  arteries  contracted,  and  often  hardly  recognis-  ^^j^^,.;,, 
able  •  these  changes  being  due  to  the  pressure  exerted  contracted, 
on  the  vessels  by  the  swollen  condition  ot  the  optic 
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nerve,  through  which  they  have  to  pass  in  entering 
and  leaving  the  eye. 

In  some  instances  of  optic  neuritis  (descending 
neuritis),  depending  on  a  tumour  compressing  the 
vessels  at  the  base  of  the  brain,  the  smaller  vessels  of 
the  papilla  become  so  deeply  engorged,  that  they  can 
be  distinctly  seen  in  the  substance  of  the  woolly-like 
papilla,  radiating  from  the  centre  towards  the  circum- 
ference of  the  disc.  I  have  seen  this  appearance  well 
marked  in  cases  of  insolation. 

Extravasation  of  blood  from  the  distended  vessels  of 
the  papilla  is  by  no  means  an  uncommon  complication 
of  optic  neuritis. 

The  above  are  the  symptoms  generally  present  in 
cases  of  optic  neuritis ;  but  it  must  be  distinctly  under- 
stood that  the  impairment  of  vision  does  not  always 
correspond  with  the  apparent  alterations  noticed  in  the 
disc,  and  on  the  other  hand  the  sight  may  remain 
good,  although  with  the  ophthalmoscope  well  marked 
symptoms  of  optic  neuritis  are  present.  Cases  of  this 
latter  kind,  as  Dr.  Hughlings  Jackson  has  remarked, 
seldom  come  under  the  care  of  the  surgeon,  but  rather 
of  the  physician,  in  his  treatment  of  cerebral  affections. 

We  occasionally  meet  with  cases  of  optic  neuritis 
following  constitutional  diseases,  especiall}'^  malarious 
fevers,  in  which,  with  gradual  cloudiness  of  the  field  of 
vision  lasting  for  a  few  days,  followed  by  total  loss  of 
sight,  the  optic  disc  is  apparently  only  slightly  affected  : 
it  is  hazy  from  oedema,  lout  the  cloud  seems  a  very  fine 
one.  In  these  cases  the  pupil  is  widely  dilated ,  probably 
from  irritation  of  the  fibres  of  the  sympathetic,  and  in 
several  cases  that  have  come  under  my  observation 
the  patient  has  evidently  been  under  the  infiuence 
of  malarial  poison,  the  neuritis  clearing  away  under 
the  influence  of  quinine.* 

Mr.  Jonathan  Hutchinson  has  drawn  special  atten- 
tion to  the  fact  that  patients  labouring  under  the 
influence  of  lead  poisoning,  occasionally  suffer  from 
optic  neuritis.  He  remarks  that, "  Amongst  the  peculiar 
ophthalmoscopic  features  of  plumbic  neuritis  we  may 
mention  (a)  the  small  amount  of  lymph  usually  pre- 
sent; {h)  the  absence  of  colour  in  the  lymph  ;  (c)  the 
absence  (not  invariable)  of  extravasation  of  blood  ;  and 


*  Indian  Medical  Gazette,  1870, 
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{d)  tliQ  early  and  great  diminution  in  size  of  the  arteria 
and  vena  centralis.  The  choroid  does  not  appear  to 
be  in  the  least  imphcated."  These  cases  of  plumbic 
neuritis  would  appear  generally  to  lead  to  complete 
blindness.* 

lu  another  class  of  cases  the  optic  neuritis  com-  Another 
mences  with  hypertemia  of  the  disc  and  retina, 
followed  by  partial  haziness  of  the  disc,  extending 
some  little  distance  over  the  retina,  and  in  this  hazy 
portion  of  the  disc  and  retina  minute  extravasations  of 
blood  will  be  seen,  with  fine  grey  striiB.  The  disc,  or 
rather  the  outer  part  of  it,  as  a  general  rule,  becomes 
pale  and  atrophied,  the  inner  half  retaining  its  normal 
appearance. 

In  these  cases  the  appreciation  of  colours  is  always 
more  or  less  impaired ;  the  disease  usually  advances 
slowly,  and  sight  is  seldom  destroyed. 

Causes. — The  causes  of  optic  neuritis  are  numerous ;  Causes. 
among  them  may  be  mentioned  tumours  of  various 
kinds,  or  inilammatory  pi-oducts  pressing  upon  and 
interfering  with  the  circulation  of  blood  in  the  optic 
nerve  or  tracts.  These  obstructions,  by  mechanically 
inducing  congestion  of  the  vessels  (veins)  of  the  papilla, 
bring  about  serous  effusion  and  optic  neuritis.  From 
expel-iments  made  by  Dr.  Schmidt,  of  Berlin,  it  ap-  Dr.Schmidfs 
pears  that  fluid  can  be  injected  from  the  arachnoid  experiments, 
cavity  between  the  inner  and  outer  sheath  of  the  optic 
nerve,  and  so  to  the  lamina  cribrosa,  so  that  a  direct 
communication  exists,  according  to  this  author,  be- 
tween the  arachnoid  cavity  and  the  network  of  the 
lamina  cribrosa  by  which  pressure  of  fluid  may  be  con- 
veyed, and  in  consequence  the  head  of  the  nerve  suffer 
strangulation,  while  the  rest  of  the  nerve  trunk  may  be 
uuattected.  An  affection  of  the  papilla  of  the  nature 
above  described  may  in  fact  be  produced  by  "  coarse" 
disease  of  almost  any  part  of  the  cerebrum  or  cerebel- 
lum ;  it  has  been  observed  in  meningitis  and  arachnitis, 
also 'complicating  various  forms  of  malarious  fever, 
lead-poisoning,  syphihs,  and  in  cases  of  insolation,  and 
over-exposure  to  the  glare  of  a  tropical  sun.  Lastly, 
it  not  uufreqiiently  occurs  in  cases  of  retinitis  and 
choroido-retinitis. 

Proqnosis.^The  prognosis  in  cases  of  inflammation 


*  Ophthalmic  Hospital  Reports,  vol.  vii.  p.  6. 
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of  the  optic  nerve  is  on  the  whole  unsatisfactory,  espe- 
cially if  we  have  reason  to  suppose  tliat  the  disease  is 
complicated  with  some  affection  of  the  brain.  Galezow- 
ski  states  that  as  many  as  twenty  cases  in  one  hun- 
dred recover,  but  my  experience  leads  me  to  form  a  less 
favourable  idea  of  the  results  of  the  disease  than  this, 
unless  among  the  class  of  cases  depending  on  mala- 
rious and  syphilitic  jjoi soiling  :  in  the  former,  we  see 
many  patients  suffering  from  extensive  optic  neuritis, 
who  nevertheless  perfectly  recover  their  sight.  Ex- 
cluding instances  of  this  description,  and  those  traceable 
to  syphilis,  my  oi^inion  leads  me  to  form  an  unfa- 
vourable prognosis,  for  the  majority  of  instances  of  optic 
neuritis  terminate  in   a,trophy  of  the  papilla:  the 
woolly  appearance  of  the  disc  gradually  clears  away, 
but  it  is  left  with  a  jagged  irregular  circumference, 
generally  with  patches  of  black  pigment  adhering  to  it 
(Fig.  2,  Plate  VI.) ;  and  the  papilla  itself  becomes 
white  and  flat,  though  it  seldom  has  the  pearly  white- 
ness of  primary  or  progressive  atrophy.    The  central 
arteries  and  veins  of  the  retina  are  much  contracted, 
and  in  many  cases  dwindle  away  to  fine  streaks,  ex- 
tending only  a  short  distance  beyond  the  circuni- 
ference  of  the  disc.    After  death,  the  papilla  and  optic 
nerve  have  been  found  extensively  degenerated,  and, 
in  some  cases,  in  a  fluid  or  pulpy  state  ;  this  condition 
seldom  passes  beyond  the  chiasm  a.* 
Treatment        Treatment. — The  treatment  of  optic  neuritis,  if  aris- 
ing from  syphilis,  resolves  itself  into  the  ordinary  specific 
and  general  treatment  of  that  disease  ;  the  mercurial 
vapour  bath,  cod-liver  oil,  iodide  of  iron,  and  so  on. 
In  certain  cases  depending  on  malarious  influences, 
quinine  in  moderate  doses,  or  arsenic  and  iron  with 
strychnine,  will  be  required.    Rest  and  counter-irri- 
tation are  always  useful  in  cases  of  neuritis.    I  fear, 
however,  that  in  many  instances  that  come  under  our 
care,  we  shall  fail  to  stop  the  progress  of  the  disease, 
and  that  in  spite  of  all  our  efforts  atrophy  of  the  pa- 
pilla will  result. 

Case. — The  following  history  affords  a  good  illus- 
tration of  that  variety  of  the  disease  to  which  I  have 
referred,  as  occurring  in  the  subjects  of  malarious 
poisoning  : — 


Cask. 


*  "  Aiigenheilkunde,"  von  K.  Stellwag  von  Carion,  p.  2G3. 
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Thako,  aged  thirteen,  a  resident  of  Oliandei-nagore, 
was  admitted  into  the  Calcutta  Oj^hthalmic  Hos- 
pital January  21th.    Ou  November  9th  she  was  at-  History  of 
tacked  with  quotidian  intermittent  fever,  to  which  she  Ague, 
had  been  subject  for  some  years  past,  as  well  as  to 
enlargement  of  the  spleen.    The  ague  continued  for  a 
week,  and  then  disappeared  under  the  influence  of 
such  simple  remedies  as  she  had  been  accustomed  to 
employ  under  similar  circumstances.  Immediately 
after  the  fever  had  left  her,  numbness  and  inability  to 
move  the  right  arm  and  leg  came  on:  the  left  leg 
ou  the  following  day  was  affected  in  the  same  way,  so 
that  she  entirely  lost  the  use  of  the  lower  extremities, 
without  the  existence  of  tingling  pain  or  other  ab- 
normal sensations  in  the  limbs  to  mark  the  advent  or 
progress  of  the  disease.    As  the  paralysis  increased  paralysis 
she  experienced  advancing  dimness  of  vision.    The  ^P^^^"*^"' 
patient  has  never  suffered  from  either  hysterical  or 
other  fits.    There  is  no  evidence  of  her  having  been 
affected  by  inherited  or  acquired  syphilis.    She  has 
never  been  salivated. 

At  the  time  of  her  admission  into  Hospital,  on  state  on 
January  24th,  she  had  completely  lost  voluntary  admissiou 
l^ower  over  the  lower  extremities  and  the  right  arm. 
The  sensation  in  these  limbs,  though  blunted,  was  not 
destroyed  ;  marked  reflex  action  existed  in  the  legs;  the 
muscles  of  the  affected  limbs  were  flaccid,  and  hung 
down  precisely  as  though  they  had  belonged  to  a  dead 
body.  The  patient  possessed  feeble  though  decided 
voluntary  power  over  the  left  arm.  Her  pupils  were 
dilated  and  insensible  to  light,  and  she  was  almost 
completely  blind,  being  only  able  to  recognise  the  ex- 
istence of  a  bright  light  held  before  her  face  in  a  dark 


room. 


On  examining  the  eyes  with  the  ophthalmoscope  we  Ophthalmc- 
found  the  optic  papilla  swollen  and  hazy  (woolly) ;  ^;°pP\°rauce. 
evidently  a  considerable  amount  of  serous  eflusion  had 
taken  place  into  its  nervous  structure,  and  also  into 
that  of  the  retina  immediately  surrounding  the  papilla ; 
but  with  the  exception  of  this  oedematous  state  of  the 
parts,  the  fundus  of  each  eye  was  perfectly  healthy. 
There  was  an  entire  absence  of  all  other  syrnptoms  of 
optic  neuritis  or  inflammation  of  the  retina.  Her 
voice  and  mental  faculties  were  unimpaired.  There 
was  no  paralysis  of  the  muscles  of  the  face,  of  respi- 
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ration,  or,  in  fact,  of  any  part  of  the  body,  with  the 
exception  of  those  above  indicated,  nor  was  there  evi- 
dence of  disease  of  the  heart  or  kidneys ;  the  spleen  was 
enlarged;  the  catamenia  had  appeared,  and,  though 
scanty,  were  regular. 

The  patient  was  ordered  a  generons  dietary,  and  a 
mixture  containing  strychnine,  arsenic,  and  iodide  of 
potassium.  She  continued  this  treatment  throughout 
her  stay  in  Hospital. 

A  week  alter  admission  some  improvement  had 
taken  place  in  her  condition,  and,  without  going  into 
details,  it  may  be  mentioned  that  she  gradually 
regained  the  use  of  her  limbs,  her  eyesight  was 
restored,  and  she  left  the  Hospital  absolutely  cured. 
Within  five  weeks  of  her  admission  she  was  able  to 
run  about  the  ward,  and  count  No.  1  dots  at  ordinary 
distances;  the  haziness  of  the  optic  papilla  had  en- 
tirely cleared  away,  and  the  fundus  of  the  eye  was 
perfectly  healthy. 

Eemarlcs. — This  is  an  example  of  a  class  of  cases  by 
no  means  of  uncommon  occurrence  among  the  natives 
of  India,  and  depending  apparently  upon  miasmatic 
influences  affecting  alterations  in  the  blood,  and 
thereby  inducing  local  hyperaDmia  and  serous  effu- 
sion into  various  organs.  I  repeatedly  meet  with 
cases  of  impaired  vision  arising  from  this  cause,  the 
hypersemia  being  confined  to  the  retina ;  its  nervous 
structure  becomes  hazy  and  infiltrated  with  serum, 
and  in  some  instances  is  detached  from  the  choroid. 
The  complete  paralysis  of  the  lower  extremities  and 
of  the  right  arm.  the  left  being  unaffected,  pointed  to 
the  existence  of  that  rather  anomalous  group  of  symp- 
toms described  by  Dr.  Todd  as  hysterical  paralysis, 
but  the  state  of  the  eyes  cleared  up  any  doubt  on  this 
point.  The  symjitoms  presented  by  our  patient  at 
the  time  of  her  admission  into  Hospital  pointed  to 
serous  effusion  into  the  optic  thalami  and  corpora 
striata  similar  to  that  noticed  in  the  optic  papilla,  the 
pressure  thus  caused  on  these  important  nervous 
centres  interfering  with  the  volition  of  the  patient 
over  the  affected  limbs.  The  reflex  action  was  only 
slightly  impaired,  and  the  patient  had  complete  con- 
trol over  the  bladder;  the  functions  of  respiration 
and  deglutition  were  perfect,  so  that,  as  far  as  the 
trunk  was  concerned,  she  simply  suffered  from  ma- 
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bility  to  move  some  of  her  limbs,  the  centres  of 
volition,  but  not  the  will,  evidently  being  atfected. 
The  patient,  hov?ever,  was  absolutely  blind;  the 
pupils  were  widely  dilated,  the  functions  of  the  retina 
being  destroyed  for  the  time  being.  The  ophthalmo-  Theophthal- 
scope  showed  the  cause  of  the  loss  of  vision  by  reveal-  moscope  an 
ing  to  ns  the  existence  of  extensive  serous  effusion  diagnosis 
into  the  optic  papilla  and  nervous  matter  of  the  retina 
immediately  surrounding  it,  but  there  was  no  evidence 
whatever  of  hyperaction  in  the  part ;  the  circidation 
through  the  central  artery  and  vein  of  the  retina  was 
unaffected ;  there  was  no  haemon-hage  or  indication  of 
structure  change  in  the  part ;  so  that  one  was  able  to 
form  a  favourable  prognosis,  not  only  as  regards  the 
recovery  of  vision,  but  also  of  the  paralysis — the  con- 
dition of  the  optic  papilla,  and  the  history  of  the  case, 
leading  us  to  conclude  that  the  loss  of  voluntary 
power  over  the  affected  limbs  must  depend  upon  a 
similar  cause  to  that  which  induced  the  loss  of  power 
in  the  retina,  and  hence  to  arrive  at  the  conclusion 
above  indicated  as  to  the  seat  of  the  eliusionin  the  brain. 

Atrophy  of  the  Optic  Papilla. — Cases  of  atrophy  atrophy 
of  the  papilla  may,  for  the  sake  of  description,  be  con-  of  the 
veniently  divided  into  two  classes — First,  those  in  P-*-'^!^^^- 
which  the  degeneration  follows  some  inflammatory  or 
other  disease  of  the  eye  or  optic  nerve,  and  which 
may  be  called  Consecutive  Atrophy ;  and  secondly, 
those  in  which  the  disease  appears  to  be  a  primary 
affection — a  degeneration  beginning  from  within,  not 
preceded  by  any  active  stage,  and  which  may  there- 
fore  be  distinguished  as  Primary  or  Progressive 
Atrophy  ;  in  pi'actice  we  shall  meet  with  these  forms 
of  atrophy,  often  running  one  into  the  other. 

1.  Consecutive  Atrophy. — This  may  follow  various  cousecu- 
affections  of  the  eye,  optic  nerve,  or  brain;  most  of  tive atrophy, 
these  we  have  already  considered. 

In  the  course  of  my  remarks  on  optic  neuritis,  I  After 
observed  that  when  atrophy  of  the  papilla  is  a  result  neuritis, 
of  inflammation  of  the  nerve,  that  the  circumference 
of  the  papilla  becomes  irregular,  and  is  often  marked 
with  jaatches  of  black  pigment ;  tiiat  the  disc  itself 
assumes  a  white  colour,  and  that  the  central  artery 
and  vein  of  the  retina  are  usually  very  contracted  in 
size  :  the  vein  may  however  be  dilated  and  tortuous. 
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Atrophy  of  the  papilla  resulting  from  pigmentary 
degeneration  of  the  retina,  or  from  aflections  of  the 
retina  due  to  syphilis,  irido-choroiditis,  and  hke  atiec- 
tions,  can  with'  ease  be  diagnosed  from  atix^phy  such 
as  that  above  described,  for  in  addition  to  the  appear- 
ances presented  by  atrophy  of  the  disc,  we  shall  have 
those  indicating  the  nature  of  the  alFection,  which  has 
led  to  the  degenerative  changes  m  the  optic  nerve. 

Lastly,  the  atrophy  which  is  noticed  m  cases  of 
glaucoma,  and  posterior  staphyloma,  is  generally 
marked  by  the  cupped  appearance  of  the  disc,  and  an 
engorged  state  of  the  central  vein  of  the  retina. 

2.  Primary  Atrophy.— But  there  is  another  form  of 
atrophy  of  tlie  papilla  which  we  fi-equently  meet  with, 
and  which  is  too  often  characteristic  of  afiections  pro- 
ducing intracranial  irritation,  "Progressive  atrophy 
of  the  papilla,"*  as  it  has  been  called.  This  form  of 
atrophy  may  come  on  without  head  symptoms,  but 
gradual  loss  of  sight  (amaurosis)  occurs  without  any 
apparent  cause.  The  patient  may  not  suffer  from 
pain  or  other  head  symptoms,  but  generally  from 
flashes  of  light  and  sparks  of  fire  before  his  eyes  ;  the 
pupil  is  usually  contracted  and  immovable,  but  in 
other  respects  the  eye  looks  healthy.  Colour-blind- 
ness is  usually  a  well-marked  symptom  in  these  cases. 
Little  by  little  the  sight  fades  away,  until  vision  is 
completely  lost,  and  the  unfortunate  patient  thus 
acquires  the  vacant  gaze  and  wandering  expression  so 
characteristic  of  total  blindness. 

On  examining  siich  an  eye,  or  rather  eyes,  with  the 
ophthalmoscope— for  both  eyes  are  usually  afiected — 
we  shall  discover  that  the  optic  disc  is  of  a  pearly 
white,  circular,  and  flat ;  its  circumference  well  de- 
fined and  regular,  and  the  central  artery  and  vein  of 
the  retina  of  "their  normal  size  and  appearance  (Fig.  3, 
PI.  YI.)  Clearly,  in  these  cases,  it  is  the  optic  papilla 
that  is  affected,  and  on  examination  it  is  found,  that 
if  the  active  symptoms  which  have  led  to  these 
changes  have  passed  away,  that  the  optic  disc  is 
occupied  by  a  fibrous  structure,  its  nervous  elements 
having  very  probably  entirely  disappeared. 

Causes. — It  has  been  already  observed  that  pro- 
gressive atrophy  of  the  papilla  occurs  principally  in 


•  "  Alterations  du  Nerf  Optiqiie,"  par  X.  Galezowski,  p.  84. 
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connexion  with  affections  of  the  nervous  centres,  Disease  of 
causiag  intracranial  irritation ;  and  when  we  remem-  uervous 
bar  that  pathological  changes  in  widely  different  parts 
of  the  hemispheres,  and  also  of  other  portions  of  the 
nervous  system,  as  the  cerebellum  and  spinal  cord,  as 
well  as  tumours  at  the  base  of  the  skull,  have  all 
been  demonstrated  to  give  rise  to  progressive  atrophy 
of  the  optic  papilla,  we  may  well  look  anxiously  in 
these  cases  for  symptoms  of  cerebral  disease,  or  other 
grave  nervous  lesion.  The  causes  of  progressive 
atrophy  of  the  papilla,  with  the  exception  of  this  fact 
of  its  association  with  disease  affecting  large  portions 
of  the  nervous  centre,  are  as  yet  ill  defined,  and  it 
would  be  out  of  place  to  attempt  to  give  more  than  a 
passing  glance  at  the  subject. 

M.  G-alezowski  states  that  progressive  atrophy  of 
the  papilla,  ending  in  amaurosis,  is  most  common  More  eom- 
among  men,  as  many  as  70  per  cent,  of  these  cases  among 
occurring  in  males.    He  accounts  for  this  by  the 
excessive  brain  work  which  men  have  to  undergo,  and 
the  free  use  they  make  of  alcohol  and  tobacco.    To  Alcohol, 
mental  labour  and  alcohol  I  am  quite  prepared  to 
assign  a  place  as  causes  of  progressive  atrophy,  but  I 
find  it  difficult  to  believe  that  tobacco-smoking  alone  Tobacco, 
can  induce  disease  of  the  brain,  or  of  the  optic  nerve, 
so  as  to  cause  progressive  atrophy  of  the  papilla;*  in 
combination  with  alcohol,  venereal  excess,  and  free 
indiilgence  in  other  bad  habits,  it  may  lead  to  blind- 
ness ;  nevertheless,  surgeons  of  great  repute  hold  a 
different  opinion  on  this  subject,  and  consider  that 
excessive  smoking  directly  induces  atrophy  of  the 
optic  pajDilla.f 

M.  Galezowski  further  remarks,  that  the  majority 
of  instances  of  progressive  atrophy  of  the  disc  are 
caused  by  atheromatous  disease  of  the  vessels  of  the  JJ^  °^ 
base  of  the  brain,  and  of  the  nerve  itself.  He  observes,  vessels, 
if  the  patient  lose  his  sight  from  progressive  atrophy, 
and  we  can  trace  the  disease  to  no  other  cause,  we  may 
generally  attribute  it  to  atheromatous  degeneration  of 
the  walls  of  the  vessels. 


*  See  "  Lecture  on  the  Theory  and  Practice  of  the  Ophthal- 
moscope."   By  H.  Willson,  F.R.C.S. ;  Dublin,  1868. 

t  Carter's  Translation  of  Zander  "On  the  Ophthalmoscope," 
p.  131. 
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Prognosis  is  generally  unfavourable,  but  we  must 
not  give  up  all  cases  as  hopelessly  bad,  for  instances 
are  recorded  in  which,  although  symptoms  of  advanced 
atrophy  were  present,  the  patient  has  regained  a  fair 
amount  of  sight.    We  may  have  considerable  difficulty 
in  determining  the  nature  of  the  disease  in  its  early 
stages,  as  the  disc  gradually  becomes  atrophied,  and 
unt?il  it  is  decidedly  whiter  than  in  health,  we  shall 
hardly  be  able  to  assure  ourselves  that  the  loss  of 
colour,  noticeable  in  the  early  stages  of  the  aftection, 
is  not  the  result  of  a  temporary  cause ;  but  our  diag- 
nosis will  be  aided  if  the  patient  complaining  of 
gradual  loss  of  sight,  w^hich  is  not  improved  by  either 
convex  or  concave  glasses,  and  by  the  absence  of  any 
other  symptoms  or  a]3pearances,  accounting  for  the 
impairment  of  vision.    If  in  addition  flashes  of  light 
are  noticed  before  the  eyes,  and  we  can  detect  a  gradual 
whitening  of  the  papilla,  we  must  necessarily  be  very 
anxious  as  to  the  result  of  the  case — in  fact,  in  spite 
of  all  we  can  do,  the  patient  will  probably  become 
amaurotic. 

Treaiiueni. — This  will  of  cotirse  vary  with  the  nature 
of  the  case ;  but  as  progressive  atrophy  of  the  papilla  is 
generally  associated  with  disease  of  the  nervous  centre, 
our  remedial  measures  miist  be  mainly  directed  to  that 
important  part.    Unforttmately  the  treatment  of  cere- 
bral diseases  is  at  present  unsatisfactory  in  the  ex- 
treme; it  would  seem,  however,  that  we  may  hope  to 
intluence  some  obscure  affections  of  the  brain  by  the 
electro-magnetic  current,  and  we  may  reasonably 
expect  that  more  extended  researches  will  throw  fresh, 
light  on  this  siibject  as  time  rolls  on.    In  the  mean- 
time we  should  endeavour  to  counteract  or  remove  the 
more  remote  causes  of  these  affections:  thus  if  our 
patient  is  the  s^^bject  of  a  gouty  or  rheumatic  diathesis, 
we  may  look  to  these  conditions  as  connected  with  the 
changes  going  on  in  the  brain.    Syphilis,  again,  and 
malarious  influences,  no  doubt  often  play  an  important 
part  in  producing  disease  of  the  nervous  centre,  and 
shoiild  always  enter  into  our  consideration  in  the 
treatment  of  this  class  of  cases.    By  carefully  invcs  ti- 
trating all  these  points  in  the  history  of  tlie  disease, 
we  may  be  able  to  do  something  to  stay  its  progress  ; 
and  although  our  task  may  be  almost  a  hopeless  one, 
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yet  we  are  bound  to  do  all  in  our  power  to  save  our 
patient  from  blindness. 

Amblyopia  and  Amaurosis,  or  partial  and  total  loss  Amblt- 
of  sight,  I  am  bound  to  say  a  few  words  on  this 
subject,  before  leaving  the  consideration  of  the  diseases 
of  the  nervous  apparatus  of  the  eye  ;  bat  I  trust  the 
foregoing  part  of  this  work  has  rendered  the  use  of 
these  terms  almost  unnecessary ;  that  is  to  say,  that  Terms 
we  need  seldom  employ  expressions  so  inclusive  and  o^ofete 
vague  at  the  present  day,  but  be  able,  in  almost  every 
case,  to  assign  a  definite  cause  for  the  impairment  or 
loss  of  vision,  from  which  our  patients  may  be  suf- 
fering. 

Dr,  Bader  classifies  the  causes  of  amblyopia  and  Modern 
amaurosis  under  the  following  divisions  :* —  of^cases*'"" 

I.  Ocular  (retinal,  choroidal,  or  in  the  optic  nerve). 

II.  Extra-ocular  (orbital). 

III.  Cerebral  or  spinal. 

This  classification  certainly  seems  to  meet  all  the 
circumstances  of  these  cases.  Ocular  cases. 

Blindness,  whether  partial  or  complete,  arising  from 
any  of  the  causes  first  mentioned,  will  be  found  dis- 
cussed under  the  heads  of  disease  of  the  retina,  choroid, 
and  optic  nerve. 

As  an  instance  of  the  second  class,  I  may  refer  to  the  Orbital, 
remarks  made  upon  inflammation  of  the  cellular  tissue 
of  the  orbit  inducing  atrophy  of  the  optic  nerve. 
Another  instance  of  the  kind  is  amaurosis  following 
wounds  and  injuries  of  the  supra-orbital  nerve.  Ex- 
ophthalmos and  its  causes  all  come  under  this  heading, 
as  being  either  directly  or  indii-ectly  the  cause  of  amau- 
rosis.   Lastly,  absolute  or  total  blindness  may  be  in- 
duced by  intra-cranial  tumours  pressing  on  the  optic  Intra- 
tracts  and  vessels  of  the  optic  nerve,  or  from  apoplexy,  cranial, 
softening,  or  tubercular  disease  of  the  brain  or  its 
membranes,  as  well  as  by  injuries  involving  the  base 
of  the  brain. 

Amaiirosis,  or  amblyopia,  may  occur,  among  other  Symptomatic 
symptoms,  in  albuminuria,  syphilis,  diabetes,  and  em-  ^^g^^^glj^ 
holism,  and  "  during  irregular  menstniation,  preg- 


*  Guy's  Hospital  Beports  vol.  sii.  p.  578. 
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nancy,  parturition,  or  lactation."  In  the  latter  group 
of  cases  the  affection  is  usually  functional,  and  dis- 
appears after  its  exciting  cause  has  been  removed 
After  prolonged  lactation,  for  instance,  dimness  ot 
vision  is  often  induced  by  anasmia  of  the  retina,  and 
can  only  be  cured  by  giving  up  nursing  and  resorting 
to  a  tonic  plan  of  treatment. 

Without,  however,  entering  at  length  into  subjects 
already  treated  of  in  previous  sections  of  this  work,  it 
seems  desirable  to  make  a  few  further  remarks  on 
partial  loss  of  sight  (amblyopia),  and  complete  loss  ot 
sight  (amaurosis). 

In  attempting  to  appreciate  the  circumstances  ot 
the  class  of  cases  under  consideration,  we  cannot  place 
too  much  stress  upon  the  importance  of  carefully 
ascertaining  the  condition  of  the  field  of  vision  ;  its 
periphery  may  be  comparatively  perfect,  while  the 
central  portion  of  the  visual  field  is  incapable  of 
appreciating  the  stimulus  of  light,  or  vice  versa.  In 
either  case,  the  retina  and  optic  disc  may  appear,  when 
examined  by  means  of  the  ophthalmoscope,  to  be 
healthy,  the  impairment  of  vision  being  the  main  and 
prominent  feature  in  the  case.    We  should  note  with 
reference  to  the  conditions  of  the  visual  field  if  this 
fault  be  simply  an  interruption  only,  as  in  scotoma ; 
or  if  the  impairment  of  vision  extends  from  the  peri- 
phery towards  the  axis  of  vision.    Scotoma  is  far 
more  likely  to  attract  the  patient's  attention  than  the 
more  insidious  and  dangerously  progressive  loss  of 
sight,  not  unfrequently  the  precursor  of  amaurosis, 
due  to  loss  of  the  sensitive  power  of  the  retina, 
and  advancing  from  without  towards  the  axis  of  vision. 
As  a  general  rule,  amblyopic  contractions  of  the  field 
of  vision  commence  on  the  temporal  side  of  the  retina, 
sometimes  on  the  nasal  side,  but  never  above  or  below 
the  axis  of  vision;  the  contraction  of  the  field  ad- 
vances from  without  inwards,  so  that  ultimately  the 
visual  field  is  slit-shaped,  the  whole  of  its  outer  and 
inner  parts  being  dark,  that  is,  incapable  of  visual  im- 
pressions.   Hemiopic  contractions  of  the  \dsual  field 
sometimes  aft'ect  one-half  of  each  retina  only,  either 
simultaneously  or  within  a  short  time  of  each  other, 
indicating  disease  of  one  root  of  the  optic  nerve ;  but 
in  cases  of  this  kind  the  lines  of  the  visual  field  are  so 
sharply  defined  in  either  eye,  that  they  lead  us  at 
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once  to  a  probably  accurate  diagnosis  of  the  nature  of 
the  defect  complained  of,  and  nature  of  the  lesion  npon 
which  these  symptoms  depend. 

The  condition  of  the  pupil  will  naturally  attract  our  S'ate  of 
attention  in  cases  of  amblyopia  and  amaurosis  ;  immo-  p"P''- 
bility  of  the  piipil  is  only  found  in  complete  amaurosis, 
or  when  paralysis  of  the  ciliary  system,  or  mechanical 
hindrances,  render  the  movements  of  the  iris  impracti-  unsteady 
cable.    The  unsteady  and  generally  excessive  move-  movennent  of 
ment  of  the  amaurotic  eye  is  also  very  characteristic,    'effected  eye. 

Ca  uses  audi  Pi'oc/nosis. — -Amaurosis  or  amblyopia  Causes  and 
may  arise  from  meclianical  causes,  as  for  instance  from  -Prognosis. 
a  blow  on  the  eye  separating  the  retina  from  its  at- 
tachments, and  rupturing  one  or  more  of  the  vessels, 
the  hemorrhagic  eifusion  bi-eaking  down  the  delicate 
nervous  structure  of  the  retina.    JSimilar  results  may 
of  course  follow  hemorrhage  proceeding  from  the  rup-  Mechanical 
tare  of  a  diseased  vessel.    Loss  of  sight  thus  produced  causes, 
may  improve,  especially  if  the  case  is  a  recent  one,  and 
the  optic  disc  a2)pears  healthy ;  bat  if  the  papilla  indi- 
cates advancing  atrophy,  the  prognosis  is  most  unfa- 
vourable.   Under  this  class  of  cases  we  may  also 
place  instances  of  emboha  of  the  central  artery  of  the 
retina. 

Impairment  and  loss  of  sight  occurring  after  profuse  From  loss  of 
haamorrhage,  whether  from  the  uterus,  stomach,  or 
other  organs  of  the  body,  if  it  comes  on  rapidly  and  is 
complete,  is  generally  incurable.  This  form  of  amau- 
rosis may  sometimes,  however,  commence  in  a  gradual 
failure  of  the  acuteness  of  vision  in  the  whole  visual 
field,  generally  with  lateral  limitations,  at  first,  perhaps, 
disappearing  for  a  time,  returning,  however,  too  surely, 
and  terminating  as  above  indicated.  It  may  happen  that  Prognosis, 
we  can  discover  nothing  abnormal  with  the  ophthal- 
moscope ;  nevertheless  we  cannot  hold  out  hopes  of  re- 
covery to  the  patient,  as  some  would  suppose,  with  a 
return  of  the  normal  blood  supply. 

The  same  remarks  are  applicable  to  instances  of 
complete  loss  of  sight  following  over-suclcling.  In  these 
instances  it  is  more  than  probable  that  the  nutrition 
of  the  nerve  elements  of  the  retina  having  been  im- 
paii-ed,  these  delicate  structures  have  undergone  irre- 
parable changes  leading  to  loss  of  vision. 

I  have  seen  two  cases  of  amblyopia  coming  on  Tnpreg- 
during  pregnancy,  without  any  appreciable  cause,  and  ^^^ncy. 
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very  similar  to  the  instance  related  by  Mr.  Lawson.* 
In  these  cases,  however,  I  detected  slight  effusion 
over  the  optic  disc  ;  the  loss  of  sight  was  gradual  from 
the  seventh  month  to  the  time  of  delivery,  and  did  not 
subsequently  improve.  In  cases  of  amblyopia  coming 
on  during  gestation,  although  the  ophthalmoscope  may 
not  demonstrate  any  marked  disease,  I  should  be  in- 
clined to  give  a  very  cautious  prognosis. 

In  this  class  of  cases  we  must  also  i^lace  amaurosis 
met  v/ith  from  time  to  time  among  diabetic  patients, 
although  it  is  very  probable  the  impairment  of  sight 
is  in  the  first  instance  due  to  paralysis  of  the  accommo- 
dation. Amaurosis  in  cases  of  severe  lead  poisoning 
is  attributable  to  a  like  cause.  (P.  U2.)  In  all  these 
affections  improvement  of  sight  may  from  time  to 
time  occur;  atrophy  of  the  papilla,  however,  too 
surely  follows,  sooner  or  later,  and  with  it  total  bhnd- 
ness. 

Another  form  of  amaurosis  is  that  which  depends 
on  blood  poisoning,  as  it  is  called,  but  which  we  may  in 
the  present  state  of  our  knowledge  better  describe  as 
Stellwag  does,  as  originating  from  the  action  on  the 
brain  of  certain  morbid  or  foreign  materials  in  the 
blood.  It  is  by  no  means  clear  if  these  foreign  mate- 
rials affect  the  optic  nerve  and  retina  directly,  as  atro- 
pine  does  the  ciliary  nerves,  or  if  the  loss  of  vision  is 
due  to  secondary  conditions,  brought  about  by  organic 
changes,  chieHy  of  a  proliferative  kind,  and  termi- 
nating in  white  atrophy  of  the  optic  disc.f  Among  the 
most  important  of  this  class  of  cases  may  be  men- 
tioned urasmic  amaurosis,  that  from  lead  poisoning, 
from  opium,  tobacco,  the  over-use  of  mydriatics,  nux 
vomica,  and  quinine,  and  alcohol. 

With  reference  to  the  influence  of  alcoholism  on  the 
sight,  M.  Galezowski  remarks,  that  amblyopia  from  this 
cause  is  only  met  with  among  men.  I  agree  with  him 
that  the  following  are  the  characteristic  symptoms  of 
this  form  of  blindness  : — 1.  The  patients  perceive  that 
their  sight  has  become  somewhat  suddenly  enfeebled, 
but  it  then  remains  in  a  stationary  condition  for  several 
weeks.    2.  The  acuteness  of  vision  is  sensibly  dimi- 


*  Ophthalmic  Hospital  Reports,  vol.  iv.  p.  66. 
t  Stellwag  vou  Caiion,  "  Diseases  of  the  Eye."    By  Hackley 
and  lioosa,  p.  668. 
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nished,  the  patients  being  scarcely  able  to  read  the 
cbaracters  8  or  10  of  the  author's  typograi^liical  scale ; 
while  in  some  cases  they  cannot  distinguish  even  the 
largest,  as  No,  50,  3.  Distant  vision  is  much  dimi- 
nished, the  face  of  a  person  not  being  recognisable  at 
some  paces  distance,  A  sort  of  white  haze  seems  to 
envelope  every  obiect,   4.  A  kind  of  nyctalopia  accom-  Day  anri 

•  [•         11        ■       i.1  i-     i  ■       colour  bliiid- 

panies  this  form  oi  amblyopia,  the  patients  seeing  ^ggg 
more  distinctly  as  the  evening  approaches ;  the  haze 
then  being  less  apparent.    5.  The  perversion  of  the 
chromatic  faculty  is  not  less  characteristic.  Carmine, 
red,  and  green  are  often  confounded  with  each  other ; 

violet  is  taken  for  red,  and  yellow  for  red  

6.  These  patients  frequently  see  double  or  triple,  pro- 
bably on  account  of  spasmodic  contractions  of  the 
muscles  of  the  eye.    A  waiter  at  a  cafe  lost  his  situa-  Double 
tion  because  as  he  saw  every  cup  double,  he  poured  ^ 

the  coiiee  on  the  outside  of  it  7.  The  amblyopia 

is  very  frequently  accompanied  by  visual  hallucina- 
tions, which  are,  however,  rather  due  to  a  cerebral 
than  an  ocular  alfection.    8.  The  pupils  are  not  alike  ^ 
in  the  two  eyes,  one  being  gecerally  lai-ger  than  the 
other,  and  often  irregular.    No  other  alteration  is 
observed  in  the  exterior  of  the  eyes.    Ophthalmo-  Opbthaimo- 
scopic  examination,  as  a  general  rule,  only  furnishes 
negative  results,  the  papilla  of  the  oj)tic  nerve  re- 
maining of  its  normal  colour.    In  some  cases,  how- 
ever, there  may  be  observed  a  kind  of  serous  suffusion, 
especially  in  the  vicinity  of  the  vessels.    The  arteries 
in  some  places  exhibit  spasmodic  contractions,  while 
the  veins  are  tortuous  and  gorged.    This  disposition 
is  observed  to  be  more  marked  as  the  disease  becomes 
prolonged,  and  then  the  papilla  of  the  optic  nerve  is 
pale  and  whitened,  without,  however,  exhibiting  that 
pearly  whiteness  which  is  met  with  in  progressive 
atrophy  of  the  papilla. 

The  differential  diagnosis  of  the  disease  need  not  be  Diagnosis 
insisted  upon  after  the  above  statement  of  symptoms, 
which  proves  that  alcoholic  amblyopia  is  an  affection 
of  the  eye  apart,  which  can  only  be  simulated  by  com- 
mencing atrophy  of  the  papilla.  But  any  doubts  that 
may  be  entertained  become  dissipated  in  the  subse- 
quent course  of  the  affection ;  for,  while  the  atrophy 
advances  progressively,  the  amblyopia  remains  sta- 
tionary for  weeks  or  months.    It  may  even  be  com- 
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pletely  cured,  to  return  again  after  renewed  excesses 
in  drinking. 

With  respect  to  tlie  pathology  of  this  form  of 
amblyopia,  M.  Galezowski  says  that  "  it  is  due  to  a 
kind  of  i^aresis  of  the  longitudinal  muscular  fibres  of 
the  arteries,  which  act  in  dilating  them,  and  to  a 
spasmodic  contraction  of  the  circular  fibres  of  these 
same  vessels.  The  blood  does  not  arrive  in  a  sufficient 
quantity  for  the  arteries,  while  the  veins  undergo  a 
kind  of  passive  stasis."  In  conformity  with  this  view, 
a  collyrium  of  eserine  or  calabariue  has  been  employed 
as  a  means  of  inducing  relaxation  of  the  spasmodic 
contraction  of  the  arteries.  The  efficacy  of  this  agent 
is  incontestable,  for  the  patients  are  immediately  re- 
lieved, seeing  better  during  the  whole  period  that  its 
action  continues,  while  its  daily  use  leads  to  a  sensible 
amelioration.  In  many  of  the  cases  large  doses  of 
bromide  of  potassium  have  produced  sensible  ameliora- 
tion, confirming  M.  Gubler's  good  opinion  of  that 
medicine  in  the  treatment  of  alcoholism  in  general.* 

To  sum  up : — 1.  The  disease  appears  as  a  conse- 
quence of  prolonged  indulgence  in  alcoholic  drinks, 
and  especially  when  these  are  taken  fasting  or  before 
dinner.  2.  Bad  food  and  a  wretched  condition  of 
existence  predispose  to  its  develoiament.  3.  Complete 
abstinence  from  alcoholic  drinks  during  several  weeks 
or  months  is  an  indispensable  condition  for  recovery. 
4.  The  bromide  of  potassium  is  a  very  efficacious 
remedy  :  and  the  eserine  collyrium  is  one  of  the  best 
means  of  combating  the  visual  disturbance.  5.  This 
amblyopia  is  tractable  when  combated  at  an  early 
period ;  but  later  it  becomes  a  serious  affection,  which 
is  very  difficult  of  cure. 

In  another  class  of  cases  of  amaxirosis,  arising  appa- 
rently frorn  alterations  in  the  condition  of  the  blood, 
the  blindness  may  be  only  temporary,  such  for  in- 
stance as  partial  or  complete  loss  of  sight  after  an 
attack  of  typhus  fever,  or  scarlet  fever.  The  blind- 
ness usually  comes  on  suddenly,  lasting  for  two  or 
three  days,  and  then  returning.  But  it  is  remarkable 
that  in  many  of  these  instances  the  pupil  responds  to 
the  stimulus  of  light ;  and  this  is  a  significant  point 


*  Medical  Times  and  Gameite,  1871,  vol,  i.  p.  520. 
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as  a  guide  to  prognosis,  for  if  the  pupil  retains  its 
activity,  however  great  the  blindness  may  be,  we  may, 
in  the  above  mentioned  cases,  offer  a  favourable 
prognosis,  for  the  facts  indicate  that  whatever  the 
cause  of  the  loss  of  sight,  it  must  be  situated  between 
the  corpora  quadrigemina  and  that  portion  of  the 
bi*ain  in  which  the  perception  of  hght  is  localized. 

The  ability  to  discern  colours  is  injured  in  various  Colour- 
affections  of  the  eye,  and  has  been  a  matter  of  atten-  Xtion  to" 
tion  by  many  observers,  but  we  yet  do  not  possess  Amblyopia, 
exact  information  on  its  relation  either  to  the  healthy 
or  morbid  states  of  the  organ  of  sight.    The  most 
common  cases  in  which  this  defect  appears  are  those 
of  atrophy  of  the  optic  nerve.    Dr.  Leber  has  investi-  Leber's 
gated  thirty-six  cases  of  this  kind,  all  of  which  had  Researches, 
amblyopia  and  limitation  of  the  visual  field,  and  in  all 
but  tliree  there  were  anomalies  in  the  perception  of 
colour.   This  defect  occurs  under  every  form  of  nerve- 
atrophy,  the  simple,  the  inflammatory,  and  the  glau- 
comatous, as  well  as  in  every  degree  of  amblyopia. 
Even  where  sight  is  not  much  injured,  colour-blind- 
ness may  be  very  marked.    The  prognosis  of  the 
nerve-affection  is  not  modified  for  better  or  for  worse, 
by  the  loss  of  colour-perception.    The  colour  to  which 
patients  are  most  frequently  insensitive  is  red,  while 
blue  is  best  preserved:  green  appears  yellowish  or 
CTrey;  rose  and  violet,  bluish;  yellow  commonly  ap- 
pears yellow.    In  the  later  stages  of  the  malady  only 
the  bluish  shades  are  apt  to  be  recognised,  all  others 
appearing  whitish,  grey,  or  dark.    This  corresponds 
closely  with  what  is  true  of  the  normal  eye  during 

deep  twilight.  .    .     ,  i  i>  i.    r  t  i.    •  • 

In  three  cases  of  heymopm  there  was  no  detect  of  In  hemiopia. 
colour-perception  in  the  sound  half  of  the  field.  In 
one  of  these  cases  vision  was  nearly  restored,  but  on 
the  bHnded  side  the  colour- sense  remained  defective. 
Quaglino  and  Boys  de  Loary  piibHshed  each  a  case  of 
hemiopia  in  which  there  was  absolute  colour-blindness 
for  the  remaining  field. 

An  extremely  interesting  class  of  cases  are  those  ot 
amblyopia  and  central  scotoma  without  ophthalmo- 
scopic lesions.    The  amblyopia  occurs  without  central  ^^^^ 
scotoma ;  and  in  these  cases  there  is  little  derange-  Xout  cen- 
ment  of  the  perception  of  colour.    Out  of  twenty-one  tral  scotoma, 
cases  of  amblyopia  without  scotoma,  only  three  were 
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unable  to  distinguish  red.  These  patients  acquire 
their  amblyopia  from  abuse  of  alcohol,  tobacco,  and 
other  toxic  substances,  a  few  from  ancemia  and  mal- 
nutrition. This  assertion  appears  to  be  supported  by 
the  fact  that,  out  of  eighty-one  cases  of  amblyopia,  in 
which  there  were  no  ophthalmoscopic  lesions  and  no 
central  scotoma,  there  were  seventy-five  men  and  six 
women. 

But  cases  of  amblyopia  without  visible  lesion,  but 
with  central  scotoma,  present  marked  impaii'ment  of 
sense  of  colour.  At  an  early  stage  of  these  cases  is  to 
be  found  sometimes  a  faint,  striated  haziness  of  the 
border  of  the  papilla  and  neighboiiring  retina,  which 
resembles  syphilitic  retinitis,  but,  unlike  the  latter, 
extends  only  a  little  distance  into  the  retina.  Twice 
there  were  evidences  of  diffused  retinitis ;  in  several 
cases  there  were  isolated  hjemorrhages  ;  hwt  generally 
no  changes  could  be  seen  by  the  ophthalmoscope.  At 
a  later  period  the  papilla  is  apt  to  show  alteration  of 
tissue  in  pallor  or  slight  bluishness  of  its  outer  half — 
a  sign  of  partial  atrophy  at  least  in  some  of  the  cases. 
Of  this  class  of  cases  fifty-six  were  seen,  and  in  thirty- 
one  the  percex^tion  of  colour  tested;  of  which  in  all 
there  was  a  discernible  impairment.  So  uniform  was 
this  fact  that  it  may  be  taken  as  a  means  of  diagnosis 
of  the  existence  of  central  scotoma. 

Central  scotoma  generally  affects  both  eyes,  though 
to  unequal  degrees,  and  simultaneously.  It  is  a 
disease  of  men  almost  exclusively.  It  affects  those 
above  twenty  years  of  age,  and  increases  in  frequency 
to  forty  years.  Abuse  of  alcoholic  drink  and  of 
tobacco- smoking  are  often  assigned  as  causes,  while 
exi^osure  to  cold  and  wet  also  have  a  part.  In  some 
cases  syphilis  is  the  probable  cause. 

There  are  reasons  for  believing  that  the  seat  of 
i'orm  of  optic  central  scotoma  is  often  not  situated  in  the  retina,  nor 
neuritis.  ^j^g  brain,  but  in  the  trunk  of  the  optic  nerve  between 
the  chiasm  and  the  globe,  and  is  the  result  of  neuritis. 
There  are  anatomical  and  pathological  reasons  for  the 
assertion  that  the  fibres  which  go  to  the  rods  and 
cones  at  the  macula  lutea  are  situated  on  the  super- 
ficial parts  of  the  nerve-trunk,  and  those  which  belong 
to  the  periphery  lie  nearer  to  the  centre  of  the  nerve. 
A  perineuritis  would,  there,  explain  the  symptom  of 
central  scotoma. 
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The  results  of  treatment  are  always  much  less  favour-  Prognosis 
able  in  amblyopia  with  central  scotoma,  than  in  ambly-  ^°  n?"*^" 
opia  without  scotoma.  If  the  colour-blindness  reach  to 
the  periphery  of  the  held,  and  the  nerve  show  manifest 
signs  of  atrophy,  treatment  will  be  almost  fruitless. 
The  therapeutics  must  be  suited  to  the  state  of  the 
individual,  but  in  general  they  are  blood-letting,  sudo- 
rifics,  purgatives,  and  tonics.  In  some  cases  iodide  of 
potassium  in  small  doses  has  proved  of  unexpected 
value  after  other  things  had  been  tried  in  vain.* 

In  considering  the  subject  of  diseases  of  the  retina  Amaurosis 
and  optic  nerves,  I  have  mentioned  my  conviction  as  ^°^^.^Zi>i. 
to  hypertEmia  of  the  vessels  of  these  structures  not 
unfrec£uently  leading  to  degenerative  changes  in  the 
nerve  elements  of  the  retina  ending  in  amaurosis.  It 
is  probable  that  under  these  circumstances  not  only 
does  increased  pi-oliferation  take  place  in  the  con- 
nective corpuscles,  but  the  serous  exudation  arising 
from  blood  stasis  is  apt  to  damage  the  delicate  struc- 
tures among  which  it  is  infiltrated.  For  similar 
reasons  we  may  meet  with  an  undoubted  congestive 
form  of  amaurosis  consequent  on  a  too  powerful 
action  of  the  heart,  and  which  may  disappear  when  in  heart 
the  disturbance  in  the  circulation  has  subsided.  Intra-  (disease, 
cranial  overloading  of  the  blood-vessels  may  lead  to  a 
similar  result,  and  will  be  accompanied  by  symptoms 
of  cerebral  hypera;mia ;  the  loss  of  sight  is  often  very 
sudden,  and  may  as  rapidly  recede  on  the  removal  of 
the  exciting  cause ;  among  such  causes  may  be  men- 
tioned, interruption  of  the  menses,  mental  excite- 
ment, excessive  vomiting,  or  muscular  exertion. 

Impairment  of  sight,  depending  on  disease  of  the 
heart,  is  by  no  means  of  frequent  occurrence  ;  when  it 
does  take  place  it  is  attended  by  the  following  altera-  J.p^^J^Jj'J"; 
tions  : — 

1.  Capillary  congestions  of  the  retina  and  venous  Congestion. 
varicosities  — Sometimes  there  are  venous  stases  in  the 
retina,  bub  their  progress  is  slow  and  gradual,  so  that 
vision  is  in  no  way  troubled.  It  is  only  in  exceptional 
cases  that  the  venous  congestion  occasions  disorders  of 
vision  either  constant  or  periodical ;  but  then  we  have 

*  "  Coloiu-blinduess,"  by  Dr.  Leber;  ride  "  Report  on  Progress 
of  Ophthalmology  for  l&7(i,"  G.  H.  D.  Noyes,  M.D.,  New  York 
Mtdkal  Journal,  Feb.  18/1,  p.  209, 
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no  longer  simple  varices  in  tlie  principal  branches,  but 
capillary  congestions  of  the  retina  more  or  less  marked. 

The  venous  stases  of  the  retina  are  to  be  sought  for 
especially  in  the  capillary  branches.  An  ophthalmo- 
scopic examination  with  inverted  images  is  not  sufficient 
to  make  out  this  capillary  stasis  ;  we  must  have  an 
erect  image  and  a  strong  magnifying  power. 
Extrava-  2.  Extravasation  of  blood  into  the  retina,  and  oiitic, 
sation.  nerves. — In  heart  disease  effusions  into  the  retina  are 
the  most  common  of  all  alterations.  They  take  place 
both  from  the  over-powerful  impulse  of  a  hypertrophied 
heart,  or,  what  is  more  common,  from  the  insufficient 
impulse  of  the  same  organ  when  enfeebled.  The  rup- 
ture of  the  capillaries  is  sometimes  prepared  for  by  an 
alteration  in  the  coats  of  the  vessels.  Generally  only 
one  or  two  branches  are  ruj^tured,  and  a  single  eye 
affected.  In  effusions  of  blood  into  both  eyeballs  we 
ought  to  suspect  the  presence  of  albuminuria  or  dia- 
betes, &c. 

Exudation.  _  3.  Exudations  from  the  retina. — In  these  cases  effu- 
sions of  blood  are  observed  in  the  course  of  the  arteries. 
Often  one  or  two  j^rincipal  branches  are  ruptured,  and 
a  considerable  quantity  of  blood  effused.  Besides  these 
extravasations  we  see  white  spots  of  exudation  over 
different  parts  of  the  retina,  especially  round  about  the 
yellow  spot.  The  affection  is  now  no  longer  confined 
to  a  single  eye. 

Embolism.  4.  Emholisvis  of  the  central  artery  of  the  retina. — 
These  are  followed  by  weakness,  or  total  loss  of  vision, 
coming  on  without  any  warning.  The  central  arteries 
are  contracted;  the  retina  takes  at  first  a  white 
colour,  the  result  of  serous  suffusion.  There  is  a  red 
spot  more  or  less  marked  beside  the  macula  lutea,  and 
the  vessels  which  supply  it  are  congested.* 

It  is  hardly  necessary  for  me  again  to  discuss  the 
subject  of  optic  neuritis  and  white  atrophy  of  the 
optic  disc,  as  leading  to  loss  of  sight ;  but  I  would  refer 
the  reader  to  the  sections  treating  specially  on  these 
affections  in  reference  to  their  being  a  cause  of  amauro- 
Amaurosisin  sis.  But  we  may  with  advantage  glance  at  some  of 
diseases  principal  aff'ections  of  the  brain,  leading  to  pro- 

gressive atrophy  of  the  optic  nerve  and  ultimate  loss 
of  sight. 


*  Dobell's  report  on  Progress  of  Medicine,  vol.  ii.  p.  24. 
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Basilar  meningitis,  especially  in  its  chronic  form,  in  basilar 
may  induce  amaurosis.  The  patient  suffers  probably  memngiiis, 
from  fever,  and  great  pain  in  the  head  increased  on 
tapping  the  side  of  the  head ;  vomiting,  and  so  on,  may 
be  present.  As  this  disease  extends,  several  of  the 
large  nerves  springing  from  the  base  of  the  brain 
become  paralysed,  among  them  the  optic  nerve.  The 
blindness  occurs  with  the  head  symptoms,  and  often 
runs  its  course  rapidly  in  the  more  acute  cases ;  but  in 
the  chronic  form  of  the  disease,  the  characters  of  the 
phenomena  vary,  and  the  appearances  noticed  with  the 
ophthalmoscope  are  less  those  of  neuritis  than  of 
white  atrophy.  It  occasionally  happens  that  the 
amaurosis  follows  this  attack  of  meningitis  in  place  of 
accompanying  it,  and  is  explicable  on  the  supposition 
that  the  neo-plastic  growths  consequent  on  the  inflam- 
mation have  grown  on  and  around  the  vascular  and 
nerve  structures,  leading  to  their  gradual  wasting  and 
decay. 

Periostitis  of  the  base  of  the  brain  may  produce  in  cranial 
amaurosis,  either  of  one  or  both  eyes,  or  only  heiuiojjia,  Periostitis, 
according  to  the  situation  of  the  new  growth.  The 
amaurosis  under  these  circumstances  is  probably  most 
frequently  induced  from  an  extension  of  the  inflamma- 
tory process  to  the  sheath  of  the  nerve ;  and  as  this 
action  may  be  acute  or  chronic,  so,  as  a  general  rule, 
shall  we  notice  symjitoms  of  neuritis  or  simply  white 
atrophy. 

Tumours  of  the  base  of  the  brain  are  doubtless  From 
sometimes  the  cause  of  loss  of  sight ;  involving,  as  cerebral 
they  necessarily  must  do  at  times,  the  optic  nerve.  In 
the  greater  number  of  such  cases  loss  of  vision  is 
brought  about  by  means  of  the  pressure  of  the  morbid 
growth  on  the  optic  nerve,  leading  to  white  atrophy  of 
the  disc.  It  may  be  that  the  tumour,  by  exciting 
irritation  in  the  structures  among  which  it  grows,  may, 
either  directly,  or  by  involving  neighbouring  parts,  lead 
to  optic  neuritis  and  its  ophthalmoscopic  appearances. 

Acute  disease  of  the  brain  in  its  vax'ious  forms  may  jn  acuie 
result  in  amaurosis,  such,  for  instance,  as  abscesses,  d'scases  of 
softening,  tumours  of  various  kinds,  cerebral  hasmor-  ^ra.m. 
rhage,  and  so  on.    The  uncertainty  in  the  diagnosis  of 
disease  of  this  description  renders  it  very  difficult  for 
us  to  trace  out  the  exact  train  of  causes  which 
result  in  loss  of  sight,  although  we  may  easily  under- 


462 


DISEASES  OF  THE  OPTIC  NERVE. 


In  spinal 
diseases. 


Prognosis. 


Had  in  wHte 
atrophy. 


Better  in 

optic 

neuritis. 


Conclition  of 
the  visual 
tield. 


stand  that  any  affection  of  the  brain  involving  fibres 
continuous  with  those  of  the  optic  nerve,  may  com- 
promise the  integrity  of  the  patient's  sight.  As  the 
action  on  the  nerve  element  is  primary,  or  followmg 
upon  irritation  propagated  from  neighbouring  struc- 
tures, so  will  the  disc,  as  a  general  rule,  give  evidence 
of  white  atrophy  or  of  optic  neuritis. 

Disease  of  tlie  spinal  cord  is  also  a  cause  of  partial, 
or  complete  amaurosis,  the  loss  of  sight  being  generally 
preceded  by  symptoms  of  spinal  disease.*  We  must 
bear  in  mind  the  fact,  that  impairment  of  vision  may 
occur  in  affections  of  the  si^ine,  from  j^aralysis  of  the 
nerves  which  supply  the  ciliary  muscle,  causing  loss 
of  power  of  accommodation. 

Prognosis. — This  is  frequently  rendered  most  doubt- 
ful, in  consequence  of  the  obscure  nature  of  intra- 
cranial disease.  But  whatever  the  cause  of  the  loss  of 
sight,  if  the  pupil  responds  to  the  stimulus  of  light, 
our  prognosis  will  be  a  favourable  one.  As  a  general 
rule,  our  prognosis  will  be  unfavourable  if  white 
atrophy  of  the  optic  disc  exists.  If  it  proceeds  from 
deeply -Ijdng  parts  it  very  probably  will  attack  the 
root  of  the  nerve,  and  so  affect  both  eyes.  In  some 
few  cases  white  atrophy  of  the  disc  has  become  sta- 
tionary, and  even  recovery  is  said  to  have  taken  place 
from  this  condition ;  nevertheless,  such  cases  are  ex- 
tremely rare.  We  should  hardh'-  judge  of  the  condi- 
tion of  the  patient's  sight  from  the  appearance  of  the 
disc  ;  it  may  happen  that  the  vision  is  better  than  the 
state  of  the  optic  disc  would  lead  us  to  imagine. 

Optic  neuritis,  though  a  formidable  disease,  presents 
a  better  hope  of  amendment  than  white  atrophy.  In 
these  cases  we  rather  dread  the  long-continued  loss  of 
sight  than  the  more  startling  instances  of  rapid  loss 
of  vision,  and  the  same  remark  applies  to  instances  of 
white  atrophy.  If  any  sight  remains  we  must,  of 
course,  carefully  examine  the  state  of  visual  field  ;  and, 
as  a  rule,  our  prognosis  must  be  unfavourable  if  we 
discover  concentric  limitation  of  the  visual  field — the 
more  so,  if  the  lateral  limitation  is  irregular,  as  this 
condition  generally  depends  on  apoplectic  destruction 
of  tissue.    Stellwag  von  Carion  observes,  if  hemiopia 


*  Dr.  Argyll  Eobertson,  Edin.  Med.  Journal,  Feb.  18fa9. 
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occurs  on  the  same  side  of  both  eyes,  and  is  sharply 

bounded  by  the  vertical  hne  of  separation  of  both 

visual  fields,  and  also  if  it  be  accompanied  by  atrophy 

of  the  corresponding  half  of  the  oj^tic  papilla,  it  is  to 

a  certain  extent  favoiirable  ;  that  is,  it  is  seldom  fol-  sharp  limits 

lowed  by  complete  bhadness,  especially  when  it  has  lavourable. 

existed  for  some  time  unchanged.    But  if  the  loss  of 

vision  advances  with  indistinct  outlines  over  the  centre 

of  the  retina,  the  worst  is  generally  to  be  feai-ed.  In 

the  remaining  varieties  of  hemiopia  the  conditions  are 

too  unfavourable  for  the  limitation  of  the  original 

disease  to  enable  us  to  hope  for  a  pause  in  its  progress. 

Such  cases  generally  go  on  to  complete  blindness,  with 

progressive  atrophy  of  the  optic  nerve. 

Small  lateral  limitations  act  in  about  the  same  way. 
A  further  increase  is  not  probable,  whether  the  defect 
is  monocular  or  symmetrical  in  both  eyes,  if  it  ends  in 
a  sharp  line  far  from  the  centre,  and  if  the  relative 
sharpness  of  vision  be  normal  in  the  other  parts  of 
the  field  of  vision,  and  if,  besides,  the  defect  has  not 
existed  for  a  very  long  time.  But  limitations  with  m  defined 
very  indistinct  and  irregular  borders,  \viih.  evident  ""^^^ 
diminution  of  the  relative  acuteness  of  vision  in  the 
remaining  parts  of  the  field,  cause  us  to  give  the  worst 
prognosis.  This  is  true  even  if  the  atrophy  be  not 
yet  observed.  The  patient  is  in  a  particularly  bad 
state  when  repeated  examination  shows  a  continuous 
loss  of  sight,  and  the  appearance  of  similar  defects  in 
the  other  eye.  Then  we  certainly  have  a  progressive 
atroj^hy,  which  seldom  ceases  before  complete  amau- 
rosis results. 

Central  and  eccentric  interruptions,  when  they  occur  Limited  in- 
in  a  visual  field  which  is  in  other  respects  normal,  are  terruptions. 
not  ai)t  to  depend  on  progressive  atrophy.  We  may 
exclude  the  idea  of  the  latter,  when  the  interruptions 
have  been  of  the  same  extent  for  a  long  time.  It  is 
all  the  same,  then,  whether  they  exist  in  one  eye  or 
both  ;  even  a  partial  paleness  of  the  optic  papilla  does 
not  alter  the  case.  But  we  generally  have  a  progres- 
sive atrophy  when  they  are  combined  with  marked 
lessening  of  the  relative  acuteness  of  vision  in  the 
remaining  portions  of  the  visual  field,  especially  when 
the  loss  of  vision  decreases  very  irregularly  in  different 
directions  towards  tlie  periphery. 

Treatment. — This  must,  of  course,  depend  on  the  Treatment. 
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cause  of  the  amaurosis ;  in  one  case  drugs,  m  another 
electricity,  may  he  employed ;  and  in  all,  as  far  as  prac- 
ticable, the  state  of  the  patient's  general  health  should 
he  carefully  attended  to.  I  may  mention  one  point. 
Spectacles,  and  that  is  with  reference  to  the  use  of  spectacles  ;  m 
all  forms  of  amblyopia  we  may  with  advantage  limit 
the  patient  to  use  the  lowest  convex  glasses  he  can  see 
with,  and  it  may  very  possibly  happen  that  subse- 
quently he  may  be  able  to  get  on  with  a  higher  power, 
the  sight  uuproving  under  the  use  of  convex  glasses, 
which  not  only  save  a  strain  on  the  accommodation  of 
the  eye,  but  increase  the  clearness  of  letters  and  other 
small  objects. 


CHAPTER  XII. 


DISEASES  OF  THE  VITREOUS. 

Hyalif  is — 3£asccB— Opacity  :  sypliiUUc  and  ancemic — 
Films  —  Fluid  vitreous  —  Sparkling  synchysis  — 
Htemorrhaye — Eniozoa — Foreign  bodies. 

Hyalitis,  or  Inflammation  of  the  Vitreous,  may  be  hyalitis. 
induced  by  the  presence  of  a  foreign  body,  purposely 
passed  tlirough  tbe  vitreous  chamber.*    In  instances 
of  this  kind,  Bonders  describes  changes  occurring 
around  the  foreign  substance,  similar  to  those  noticed  Simple  fon,i 
in  other  parts  of  the  body  during  inllammation. 

These  pathological  alterations  may  occasionally  be 
traced  when  a  foreign  body,  such  as  a  piece  of  gun- 
cap,  has  accidentally  passed  into  the  vitreous.  From 
proliferation  of  its  cells  the  vitreous  becomes  hazy, 
the  foreign  body  being  enveloped  in  a  greyish  layer  of 
opaque  material,  and  branching  out  from  this  centre 
of  irritation  opaque  streaks  may  be  observed.  Sub- 
sequently the  connective  tissue  breaks  down,  and  the 
vitreous  having  become  fluid,  thread-like  fibres  may  be 
seen  floating  about  in  it.    These  instances,  however,  ^03,.^. 
must  be  very  rare,  for  in  the  majority  of  cases  the  oom^ui 
choroid  and  retina  become  involved,  and  it  is  then  ■ 
impossible  to  determine  how  far  the  changes  observed 
in  the  vitreous  are  due  to  extraneous  sources. 

Pus  doubtless  collects  at  times  in  the  inferior  part 
of  the  vitreous  chamber,  espojcially  after  the  operation 
of  reclination  of  the  lens,  forming  what  is  called  a 
posterior  hypopion ;  but  I  am  not  disposed  to  admit  Posterior 
the  existence  of  such  a  disease  as  idiopathic  suppu-  hypopion. 
rative  hyalitis ;  in  fact,  with  Dr.  H.  Pagenstecher,  I 
doubt  the  correctness  of  those  who  describe  mflam- 


*  M.  Weaker,  "  Maladies  des  Yeux,"  vol.  ii.  p.  282. 
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matory  changes  under  these  circumstances.  Doubt- 
less we  meet  with  instances  in  which  the  vitreous 
becomes  clouded,  rendering  the  details,  of  the  fundus 
of  the  eye  indistinct,  or  it  may  be  invisible:  but 
these  conditions  without  question  are  due  to  pre- 
viously existing  alterations  in  the  choroid.  I  do  not 
in  fact  beheve  in  the  existence  of  "simple  idiopa- 
thetic  hyalitis." 

MusciE  YoLiTANTES.— Muscte  volitantes  appear  to 
the  patient  under  various  forms,  floating  about  in  the 
field  of  vision;  they  are  often  very  annoying,  but 
unlike  scotoma  they  do  not  interfere  with  the  per- 
fection of  vision. 

They  appear  to  the  patient  to  consist  at  times  of 
slender  rings,  which  seem  to  ascend  from  the  lower 
part  of  the  field  of  vision  and  then  to  fall  down  again. 
In  other  cases  they  take  the  form  of  pearly  strings, 
which  twist  and  twine  about  in  all  directions,  or  they 
may  be  seen  as  fine  bands  hovering  about  in  the  visual 
field.  They  are  most  distinctly  seen  when  the  patient 
looks  at  some  clear  bright  object,  as,  for  instance,  at 
the  sky  or  a  white  wall ;  in  a  dim  light  they  are  pro- 
bably not  visible.  After  overworking  the  eye  they  are 
very  apparent,  and  also  if  the  digestive  organs  are  out 
of  order. 

These  various  appaarances  are  due  to  the  presence 
of  minute  pale  cells,  or  of  granular  fibres  or  shreds  in 
the  vitreous  humour,*  and  the  shadows  which  these 
cast  on  the  retina  are  the  direct  cause  of  the  muscte 
volitantes  noticed  by  the  patient  in  the  field  of 
vision.  In  some  few  instances  it  appears  that  opaque 
globular  spots,  situated  among  the  fibres  of  the  lens, 
may,  by  intercepting  the  rays  of  light  falling  on 
the  retina,  ])roduce  the  appearance  of  muscas  voli- 
tantes. 

Muscat,  therefore,  are  by  no  means  a  symptom  of  any 
great  consequence,  and  are  often  observed  in  persons 
whose  eyes  are  perfectly  healthy.    The  cells  and  fila- 


*  "Accommodation  and  Refraction  of  the  Eye,"  by  F.  C. 
Bonders,  p.  199:  Translated  by  Dr.  Mcorc;  Isew  Sydenham 
Society. 
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ments  of  mnscee  volitantes  are  too  minute  to  be  seen 
with  the  ophthalmoscope,  and  are  thus  distinguished 
from  opaque  membranes  floating  about  in  a  fluid 
vitreous,  which  may  be  detected  without  any  diffi- 
culty with  the  ophthalmoscope,  and  which  are  inva- 
riably pathological  products,  and  therefore  a  matter 
of  serious  consideration.  Short-sighted  persons  are 
very  apt  to  suffer  from  mnscaj,  in  consequence 
of  the  increased  circles  of  diffusion  cast  by  the 
minute  bodies  on  the  retina ;  we  may  comfort  such 
patients  with  the  assurance  that  the  muscae  are  not 
a  symptom  of  serious  disease. 

MuscfB  differ  from  scotomata  in  that  the  latter 
follow  the  movements  of  the  eye,  as  dark  spots  along  How  difiVr- 
the  lines  of  a  page  in  reading  and  writing,  and  do  not  ingfrom 
float  about  as  ill-defined  shadows,  an  appearance  ^^^o'o"!'*- 
characteristic  of  musc£B  volitantes.    Moreover,  in  the 
case  of  scotomata,  the  ophthalmoscope  usually  enables 
us  to  detect  abnormalities  in  the  retina,  which  account 
for  the  "  dark  spot"  noticed  by  the  patient. 

Treatment. — It  will  often  be  found  that  cases  of  Treatment 
muscae  depend  on  gastric  derangement,  or  at  any  rate 
occur  when  the  stomach  or  liver  is  out  of  order ;  and 
a  little  attention  bestowed  on  these  organs  will  do 
much  towards  removing  the  muscce.    In  other  cases,  correct 
rest  and  a  tonic  plan  of  treatment  are  of  service,  gastric 
Lastly,  it  should  be  remembered  that  muscte  some-  ''isorder. 
times  remain  stationary  for  years,  and  then  disappear 
of  themselves.    Tinted  glasses  often  pi'ove  useful  to 
patients  suffering  from  muscjfi. 

Opacities  of  the  Vitreous. — Opacity  of  the  vitre-  Opacity  or 
ous  varies  iu  its  degree  from  a  cloudiness,  to  that  of  Vixebocs. 
opacity,  so  dense,  that  we  cannot  see  the  optic  disc 
through  it :  this  condition  of  the  vitreous  is  present 
to  a  slight  degree  in  many  cases  of  glaucoma  de- 
pending on  hypersection  of  serous   fluid  into  the 
vitreoiis  chambers.    Opacity  of  the  vitreous  is  most 
commonly  met  with,  however,  as  a  sequence  of  disease 
of  the  choroid,  often  the  result  of  either  inherited  or 
acquired  syphilis.    Excluding  this  class  of  cases,  opa-  Generally 
city  of  the  vitreous  is  most  commonly  seen  among  syp^illit"-"- 
patients  suff"ering   from  sclero-choroiditis  posterior. 
Another  cause  of  opacity  of  the  vitreous  is  extrava- 
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sation  of  blood  from  rapture  of  one  or  more  of  tlie 
choroidal  vessels. 

If  depending  on  inherited  syphilis  the  changes  in 
the  vitreous  usually  take  place  very  slowly,  and  the 
structure  may  at  any  time  gradually  clear  and  become 
transparent ;  or,  on  the  other  hand,  if  the  degenerative 
process  continues,  it  may  lose  its  consistency,  and  pass 
into  a  fluid  state,  Flocculent  masses  will  then  be  seen 
floating  about  in  it;  while,  from  the  loss  of  the  support 
which,"  under  ordinary  circumstances,  the  vitreous 
affords  the  retinal  vessels,  they  may  give  way,  and 
blood  become  effused  in  the  retina.  These  abnormal 
changes,  under  the  circumstances,  generally  com- 
mence when  the  patient  is  about  eighteen  years  of 
age.  The  disease  is  accompanied  with  no  pain  in  the 
eye,  and  the  patient  complains  of  no  inconvenience 
beyond  the  gradually  increasing  loss  of  sight,  which 
is  most  marked  after  sunset.  At  first,  therefore,  the 
symptoms  are  apt  to  be  neglected.  On  making  an 
0]Dhthalmoscox5ic  examination,  the  real  nature  of  the 
disease  will  be  discovered. 

Changes  in  these  structures  are  most  readily  de- 
tected by  the  direct  process  of  examination ;  in  fact, 
we  should  always  make  a  point  of  examining  an  eye 
by  this  means  before  using  the  indirect  method ;  a 
fluid  or  hazy  vitreous  may  be  overlooked  for  want  of 
this  precaution.  If,  however,  there  is  any  doubt  in 
our  mind  as  to  the  condition  of  the  lens,  we  shoxild 
invariably  employ  lateral  illumination ;  by  this  means 
it  is  almost  always  possible  accurately  to  define 
structural  changes  in  that  situation,  and  should  there 
be  any  opaque  lines  or  dots  in  it,  they  may  be  dis- 
tinctly seen,  and  the  nature  of  the  disease  determined 
without  any  further  trouble.*  In  the  majority  of 
cases  of  incipient  cataract  we  shall  discover  one  or 
two  landmarks  of  this  descri]3tion. 

In  examining  cases  of  syphilitic  opacity  of  the 
vitreous,  we  may  frequently  notice  that  the  fundus 
of  the  eye  appears  to  be  deeply  opaque  in  patches, 
situated  apparently  behind  the  vitreous ;  this  condition 
of  the  parts  is  generally  caused  by  disease  of  the  retina 


*  "  Handybook  of  Ophthalmic  Surgery,"  p.  97,  by  J.  Z.  Lau- 
rence and  R.  C.  Moon. 
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and  choroid.    It  is  very  rare  to  find  the  vitreous  itself 
80  detisely  opaqiie  as  entirely  to  obscure  the  reflectioa 
of  light  from  the  fundus  of  the  eye  :  a  dull,  fogg-y 
glimmer  from  the  retina  may  almost  always  be 
noticed  through  the  diseased  humour.    But  when,  in 
addition  to  this,  the  reflections  from  definite  portions 
of  the   fundus  are  particularly  dull,  we  must  be 
guarded  in  our  prognosis ;  it  is  more  than  probable  from 
that  in  such  cases,  if  the  vitreous  clears,  we  shall  dis-  reUna^or'^ 
cover  further  mischief  to  have  taken  place  behind  it,  choroid, 
in  the  retina  or  choi'oid. 

The  following  instance  illustrates  the  ordinary  course 
of  opacity  of  the  vitreous  when  occurring  in  a  patient 
affected  with  secondary  syphilis,  and  no  doubt,  as  in  all 
these  cases,  depended  on  disease  of  the  choroid  in  the 
first  instance,  affecting  the  nutrition  and  transparency 
of  the  vitreous  : — 

Case. — Sreenath    Sing,    aged  thirty-three,    con-  Case. 
tracted  venereal  disease  some  four  years  ago ;  this 
was  followed  by'secondary  symptoms,  from  which  he  ^i?reo/3°n 
has  suffered  more  or  less  up  to  the  pi-esent  time ;  he  secondary 
was  salivated  three  months  since  without  deriving  the  syphilis, 
slightest  benefit  from  the  treatment.    A  year  after 
the  chancre  had  healed  he  noticed  that  his  eyesight 
began  to  fail,  and  from  that  time  the  dimness  of 
vision  has  steadily  but  slowly  increased,  without  his 
having  suffered  the  slightest  pain  in  the  eyes,  nor  do 
they  appear  to  have  been  congested  or  irritable. 

When  he  first  came  to  the  hospital,  his  general  Health  im- 
health  was  evidently  very  much  impaired ;  he  had  P^'"''^"- 
a  small  weak  pulse,  and  was  very  emaciated;  he 
complained  also  of  severe  rheumatic  pains  in  his 
limbs  ;  he  was  almost  completely  blind  with  the  left 
eye,  and  could  barely  discern  fingers  held  up  before  the 
right  one.    The  tension  of  both  eyeballs  was  normal, 
and  though  the  irides  acted  sluggishly,  still  no  ab- 
normal appearance  could  be  detected  in  either  cornea, 
lens,  or  iris.    With  the  ophthalmoscope,  I  found  the 
vitreous  humour  of  the  left  eye  so  densely  opaque.  Dense 
that  it  was  impossible  to  see  the  optic  disc ;  iu  the  °J^^^^^y 
right  eye  the  vitreous  was  of  a  hazy,  whitish-grey  °  treou?. 
colour,  but  I  could  just  distinguish  the  retinal  vessels 
through  it.    The  treatment  upon  which  he  was  put  j^j^eral 
consisted  of  a  hberal  diet,  cod-liver  oil,  and  iodide  of  diet  and 
iron '  Under  this  his  general  health  certainly  im-  tonics. 
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proved,  but  at  the  end  of  a  month,  there  being  no 
perceptible  change  in  the  condition  of  his  e_yes,  I 
ordered  him  to  commence  a  course  of  mercurial  baths, 
and  an  issue  was  oi)cned  in  the  skin  of  either  temple. 

It  would  be  useless  my  following  out  the  details  of 
this  case  from  day  to  day  :  our  patient  continued  the 
use  of  the  vapour  baths  for  two  months,  and  at  the 
end  of  that  time  he  could  see  to  read  No.  4  type,  and 
so  transact  his  business  without  inconvenience.  On 
examining  his  eyes  with  the  ophthalmoscope,  I  found 
that  the  left  vitreous,  though  still  hazy,  had  so  far 
cleared  as  to  allow  of  my  seeing  the  optic  disc.  The 
right  eye  was  perfectly  healthy,  as  far  as  I  could 
discover. 

I  have  already  stated  that  we  frequently  meet  with 
instances  of  this  form  of  disease  among  the  natives  of 
India,  syphilis  being  very  prevalent  among  them; 
and  unfortunately  they  commonly  fall  into  the  hands 
of  ignorant  quacks  who  starve,  and  at  the  same  time 
salivate  them  most  profusely  for  the  cure  of  venereal 
disease. 

Ancemic  and  Malarious  Opacity. — It  by  no  means 
follows,  however,  that  opacity  of  the  vitreous  is 
always  a  conseqiience  of  syphilis.  The  following  is  a 
case  in  j)oint,  the  changes  in  the  vitreous  depending 
upon  general  impairment  of  nutrition  and  poverty  of 
blood : — 

Case. — Omesh  Chunder  Roy,  aged  thirty-two,  an 
ansemic  individual,  by  occupation  a  writer,  states  that, 
about  five  years  ago,  he  discovered  his  eyesight  was 
gradually  becoming  defective ;  dimness  of  vision,  more 
particularly  after  sunset,  was  first  noticed,  but  latterly 
he  has  constantly  seen  opaque  spots  floating  about 
before  his  eyes.  He  cannot  see  to  read  the  largest 
sized  type  with  his  left  eye ;  with  difficulty  he  can 
decipher  No.  4  with  the  right.  I  found  the  cornea, 
iris,  and  lens,  in  both  eves,  healthy,  the  tension  of  the 
left  being  about  (T— 1.)^  that  of  the  right  (T.  N.).  In 
the  former,  the  vitreous  was  in  a  fluid  condition,  and 
a  number  of  flocculent  bodies  were  seen  floating  about 
in  it the  optic  disc  and  vessels  of  the  retina  were 
indistinctly  seen,  as  through  a  dense  fog.  The  right 
vitreous  was  slightly  hazy,  but  in  other  respects  the 
eye  appeared  normal. 

The  patient  was  ordered  to  take  five  grains  of  iodide 
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of  potassium,  three  times  a  day,  and  ke  contlniied 
this  medicine  for  some  time  without  any  apparent 
improvement;   I  then   gave  him  cod-liver  oil  and 
bichloride  of  mercury,  for  two  months,  with  marked 
advantage.    At  present,  the  fundus  in  either  eye  ap-  ^[^^^^'fgj 
pears  healthy ;  in  the  left,  the  vitreous  has  so  far  by  treat- 
improved  that  the  tension  is  normal,  and  the  optic  meut. 
disc  and  vessels  of  the  retina  can  he  distinctly  seen, 
although  a  few  flocculent  bodies  are  still  to  be  noticed 
in  it.    The  patient  can  see  to  read  No.  1  type  with 
either  eye,  the  right  being  perfectly  healthy. 

Non-syphilitic  opacity  of  the  vitreous  commonly 
arises  (excluding  cases  depending  on  disease  of  the 
choroid)  from  an  impoverished  state  of  the  blood  in- 
duced by  malarious  influences.    I  need  hardly  remark  Maiarin  a 
that,  among  the  lower  classes  of  natives,  anasmia  is  ^J^^^l^'''^ 
very  prevalent;  and  under  these  circumstances,  an  '. 
attack  of  fever  is  likely  to  cause  farther  deterioration 
of  the  blood,  and  also  local  congestions  of  the  choroid 
and  other  structures  ;  and  the  vitreous,  like  the  cornea, 
is  prone  to  degenerate  and  become  opaque. 

If  the  opacity  of  the  vitreous  is  thus  due  to  an  Trea-tment 
impoverished  state  of  the  blood,  it  is  evident  that 
good  food,  quinine,  and  cod-Hver  oil  are  imperatively 
called  for.    I  place  great  faith  in  cod-Uvcr  oil,  arsenic, 
and  strychnia,  in  such  cases. 

In  instances  of  sclero-choroiditia  posterior,  the 
vitreous,  as  a  general  rule,  commences  to  grow  cloudy 
towards  the  back  of  the  eye;  at  the  same  time  this 
portion  of  the  vitreous  is  apt  to  become  fluid,  and 
opaque  patches  are  then  seen  floating  about  in  it. 

Films  in  the  Vitreous. — Occasionally  colourless  Fims  m 
floccuient  bodies  or  films  are  seen  stretched  across  Vitebous. 
the  vitreous  chamber,  like  a  thin  veil  in  front  of  the 
retina.    These  consist,  probably,  of  the  cellular  struc- 
ture of  the  vitreous,  rendered  opaque  by  degenerative 
changes.    Professor  von  G  raefe  has  removed  opacities 
of  tins  kind  by  passing  two  needles  into  them,  and  May  be 
breaking  them  down,  in  the  same  way  as  Mr.  Bowman  W.en 
directs  for  the  removal  of  an  opaque  capsule  irom 
behind  the  pupil.* 

*  Carter's  Translation  of  Zauder  "  On  the  Ophthalmoscope," 
p.  224! 
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Anotter  cause  of  opacity  of  the  vitreous  is  tlie 
effusion  of  blood  into  this  chamber,  as  I  shall  pre- 
sently explain  more  fully. 

Fluid  Vitreous. — The  vitreous  may  pass  into  a 
fluid  condition,  but  still  keep  transparent ;  and  if  it 
happens  that  opaque  membranes  or  neoi:)lasms  are 
formed  in  it,  their  shadows  are  seen  by  the  patient  as 
objects  floating  in  the  field  of  vision,  as  I  have  already 
explained  in  the  previous  sections  on  opacities  of  the 
vitreous. 

This  fluid  state  of  the  vitreous  may  exist  without 
any  diminution  in  the  tension  of  the  eyeball,  for  it  is 
met  with  in  cases  of  glaucoma,  and  sometimes  in  con- 
nexion with  tumours  of  the  choroid ;  in  fact,  pressure 
exercised  on  the  vitreous  appears  directly  to  favour 
its  passage  into  a  fluid  condition.  On  the  other  hand, 
in  atrophy  of  the  globe  following  choroiditis,  the 
vitreous  also  very  commonly  becomes  fluid,  and  the 
same  result  sometimes  supervenes  on  senile  changes 
in  the  eye,  especially  if  the  vessels  of  the  choroid  are 
involved. 

In  advancing  j^osterior  or  anterior  staphyloma,  we 
sometimes  find  the  vitreous  becoming  fluid,  the  patient 
complaining  of  dark  objects  floating  about  in  the  field 
of  vision.  Not  only  does  the  disease  of  the  choroid 
in  these  cases  affect  the  integrity  of  the  vitreous,  but, 
from  the  bulging  outwards  of  a  portion  of  the 
vitreous  chamber,  the  lens  is  apt  to  recede  from  the 
iris,  augmenting  the  defects  in  the  refracting  media  of 
the  eye,  and  rendering  the  pupil  somewhat  tremiilous. 

It  so  generally  happens  that  the  fliiid  vitreous  con- 
tains dark-coloured  specks  and  shreds  floating  about 
in  it,  that  there  is  no  difficulty  in  detecting  the  nature 
of  the  disease  with  the  ophthalmoscope.  {Vide  Opaci- 
ties of  the  Vitreous.) 

Spaukling  Synciiysis.— a  remarkable  condition  of 
the  vitreous,  called  sparkling  synchysis,  is  occasionally 
seen,  depending  upon  the  presence  of  innumerable 
particles  of  cholesterine  floating  about  in  it.  With 
the_  ophthalmoscope,  they  appear  like  a  multitude  of 
grains  of  gold-leaf,  whisking  about  in  all  directions 
when  the  eye  is  turned  quickly  from  one  side  to  tho 
other. 
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This  material  generally  arises  from  degenerative  From  de- 
changes  taking  place  in  a  dislocated  lens ;  a  great  geueiate 
part  of  the  lenticular  matter  becoming  absorbed, 
the  insoluble  cholesterine  is  left  in.  the  vitreous 
chamber. 

Among  the  natives  of  India  these  appearances  are 
sometimes  seen,  in  consequence  of  the  lens  having 
been  thrust  down  into  the  vitreous,  in  the  operation 
of  depression  or  reclination  for  the  cure  of  cataract. 
We  not  nnfrequently  have  patients  applying  for 
relief  at  the  Ophthalmic  Hospital  under  these  cir- 
cumstances, suffering  from  atrophy  of  the  retina  and 
choroid,  together  with  sparkling  synchysis. 

H.e:u:orriiage  into  the  Vitreous. — It  is  by  no  blood  ik 
means  uncommon  to  meet  with  cases  in  which  an  the  Vi- 
effusion  of  blood  into  the  vitreous  has  taken  place,  in 
consequence  of  a  blow,  or  else  from  rupture  of  diseased  From  blows 
vessels  in  the  choroid  or  retina.    For  instance,  a 
person  is  struck  on  the  eye,  and  independently  'of 
chemosis,  he  finds  that  he  cannot  see  clearly,  the  field 
of  vision  being  obscured  by  a  reddish  haze.    With  the  Appear- 
ophthalmoscope,  the  vitreous  will  appear  of  a  diffused,  ^aees, 
bright  scarlet  colour,  the  optic  disc  being  dimly  seen 
through  it ;  spots  of  ecchymosis  will  probably  also  be 
observed  in  the  retina. 

The  effused  blood  may  be  rapidly  absorbed,  and  the  Quickly 
vitreous  return  to  its  normal  state  of  transparency ;  iil^'Jor'^ed. 
but  if  the  ha3mon-hage  has  been  at  all  profuse,  a  clot 
may  be  formed  in  the  axis  of  vision,  rendering  the 
patient  more  or  less  blind.    The  fibrine  of  a  clot  of 
this  kind  usually  undergoes  fatty  degeneration,  and 
gradually  becomes  absorbed;  but  hemorrhage  into 
the  vitreous  may  lead  to  opacity  and  further  degene- 
ration, aad  consequent  fluidity  of  that  _  structure  ;  on 
this  account  we  should  be  guarded  in  giving  a  favour- 
able prognosis  in  such  a  case  :  moreover,  the  clot  may  a  central 
remain  in  situ;  and  should  it  even  disappear,_  we  may  [^^'^^"'^^ 
subsequently  discover  that  considerable  injury  has  ^^gtu 
been  done  to  the  retina,  and  that  its  functions  have 
become  permanently  impaired. 

There  can  seldom  be  any  difficulty  in  forming  a  Diagnosis, 
correct  ojjinion  with  respect  to  the  nature  of  a  lesion  of 
this  kind ;  for  if  the  hjemorrhage  has  occurred  in  con- 
sequence of  an  injury,  the  impairment  of  vision  will 
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have  originated  at  the  time  the  blow  was  inflicted ;  but 
if  from  the  effects  of  disease,  the  history  and  symp- 
toms, together  with  the  oplithalmoscoi^ic  appearances 
of  the  part,  will  sufficiently  determine  the  diagnosis. 
It  is  possible  that  a  malignant  growth  in  its  earliest 
stages,  or  a  separation  of  the  retina  from  the  choroid, 
might  be  mistaken  for  a  clot  of  blood  in  the  vitreous 
chamber ;  a  little  care,  however,  bestowed,  on  the  in- 
spection of  the  part,  will  si^eedily  remove  any  doubt 
there  may  have  been  on  the  subject.  If  the  case  should 
be  one  of  malignant  tumour,  the  aspect  of  the  excres- 
cence can  hardly  be  mistaken,  the  pain  and  tension  of 
the  eyeball,  combined  with  the  ophthalmoscopic  ap- 
pearances, indicating  the  serious  nature  of  the  mischief 
going  on  in  the  eye.  By  means  of  the  lateral  method 
of  examination,  the  tumour  may  generally  be  clearly 
defined,  as  soon  as  it  projects  slightly  beyond  the 
plane  of  the  fundus  of  the  eye. 

Entozoa  in  the  Vitreous. — Cysticerci  are  occasion- 
ally found  in  the  vitreous  chamber,  the  cyst  in  which 
they  grow  Joeing  attached  to  the  retina  or  choroid. 
Dr.  Liebreich  states  that  the  entozoon  is  first  deve- 
loped behind  the  retina,  and  having  perforated  it, 
enters  the  vitreous  chamber.  A  contracting  and  elon- 
gating movement  of  the  cyst  may  be  clearly  observed, 
though  the  parasite  itself  cannot  be  distinctly  seen, 
on  account  of  the  opaque  sheath  in  which  it  is  con- 
tained. After  a  time  the  cyst  bursts,  and  the  head 
and  neck  of  the  creature  may  then  be  defined.  It  is, 
however,  remarkable  that,  up  to  this  stage  of  the 
disease,  the  parasite  appears  to  cause  no  incoiivenience 
beyond  the  shadow  cast  by  the  wavy  motion  of  the 
cyst  in  front  of  the  patient's  retina ;  there  is  no  paia 
or  irritation  in  the  eye. 

_  Dr.  Liebreich  relates  a  case  of  a  cysticercus  in  the 
vitreous,  which  he  not  only  diagnosed,  but  removed : 
passing  a  pair  of  canula  forceps  into  the  vitreous,  he 
seized  the  parasite  and  withdrew  it  from  the  eye. 
During  the  operation,  he  contrived  to  illuminate  the 
vitreous  with  an  opht  halmoscope  which  he  fixed  to  his 
forehead,  enabling  him  to  use  both  his  hands,  and  thus 
accomplish  the  necessary  manipulation.*    Cases  of  a 


*  "Atlas  d'OpUtlialmoscopie,"  par  le  Dr.  R.  Liebreich,  p.  18, 
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similar  kind  have  from  time  to  time  been  recorded  ;* 
in  some  the  lens  was  first  extracted,  and  subsequently 
the  parasite  removed  ;  these  operations,  however,  have 
not  been  very  successful. 

In  many  parts  of  India,  filar  ice  are  frequently  found  Filarias  in 
in  the  eye  of  the  horse  :  the  entozoon  is  seen  in  the  an-  iiorses. 
terior  chamber,  moving  about  like  a  thin  white  thread 
in  the  aqueous  humour.  In  the  early  stages  of  the 
disease  it  excites  Jio  irritation  or  inconvenience,  but 
ultimately  inflammation  and  ulceration  of  the  cornea 
occur,  and  the  contents  of  the  eye,  together  with  the 
parasite,  are  evacuated.  This  may  generally  be  averted 
by  puncturing  the  cornea,  and  allowing  the  aqueous  to 
gush  out  through  the  aperture,  and  with  it  the  ento- 
zoon.f  The  filaria  has  also  been  found  in  the  human 
vitreous. 

Foreign  Bodies.— The  ophthalmoscope  is  of  the 
greatest  assistance  in  enabling  us  to  estimate  correctly  "vi-^ 
the  position  of  foreign  bodies  in  the  vitreous,  and  ibeous. 
there  is  no  class  of  cases  that  demand  our  more 
earnest  consideration,  for  the  sight  of  both  eyes  is 
frequently  compromised,  the  one  by  direct  injury,  the 
other  from  sympathetic  irritation.     As  an  instance 
of  the  aid  afforded  by  the  ophthalmoscope,  we  may  refer 
to  a  case  in  which  a  small  particle  of  steel  had  penetrated 
the  upper  eyelid  and  sclerotic,  and  entered  the  vitreous 
chamber.    The  patient  was  under  Mr.  Dixon's  care.  Detected 
and  on  examining  the  eye  with  the  ophthalnaoscope,  ^thai! 
he  was  enabled  to  detect  the  foreign  body  behind  the  moscope. 
lens.    Mr.   Dixon   removed  it  by  perforating  the 
sclerotic  at  its  lower  and  outer  part,  and  jmssing  a  sho^d-i  be 
pair  of  canula  forceps  into  the  vitreous,  with  which 

without 

he  caught  hold  of  the  foreign  substance  and  so  with-  delay, 
drew  it  from  the  eye.    The  patient  made  a  rapid  re- 
covery. 

It  is  impossible  to  lay  down  special  rules  m  treating 
accidents  of  this  kind  ;  almost  every  instance  we  meet 
with  will  require  some  peculiar  manipulation,  and  we 
must  exercise  our  own  judgment,  ingenuity,  and  me- 
chanical skill  in   contriving  the   most  appropriate 


*  Carter's  Translation  of  Zauder,  p.  W2. 
See  Imlian  Amuds,  No.  26.  I  Garter's  "Zauder,"  p.  101. 
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means  for  accomplisliing  our  purpose.  With  the 
ophthalmoscope,  a  foreign  body  may  usually  be  de- 
fined, if  sought  for  soon  after  it  has  penetrated  the 
vitreous  chamber ;  but  after  remaining  there  for  some 
time,  it  is  likely  to  become  hidden  by  a  covering  of 
false  membrane.  The  following  case  is  an  instance 
in  point : — 

Case. — Mr,  ,  last  cold  season,  was  struck  in  the 

eye  by  a  No.  3  shot,  which  penetrated  the  lower  part 
of  the  sclerotic.  He  gradually  lost  his  sight,  and  I 
was  consulted  regarding  the  case,  some  two  months 
after  the  accident  had  occurred.  I  found  that  he  was 
quite  blind  with  the  right  eye  ;  the  pupil  was  dilated, 
and  the  vitreous  hazy,  the  sclerotic  and  conjunctiva 
were  slightly  congested  (T.JS".)  ;  the  patient  suffered  no 
pain  in  the  eye.  On  examining  it  with  the  ophthal- 
moscope, I  found  the  retina  detached  from  the  choroid, 
and  at  the  bottom  of  the  vitreous  chamber  the  shot 
could  be  seen  encased  in  a  whitish  mass.  As  there 
was  no  possibility  of  restoring  the  sight,  and  as  the 
foreign  body  did  not  appear  to  cause  any  irritation,  I 
directed  my  patient  merely  to  keep  the  eye  closed  with 
a  pad  and  bandage,  and  after  a  short  time  the  con- 
junctival congestion  entirely  disappeared. 

Unfortunately,  in  India,  we  constantly  meet  with 
instances  of  a  foreign  body  in  the  vitreous,  in  the 
shape  of  a  dislocated  lens,  for  the  uneducated  native 
practitioners  usually  operate  for  the  cure  of  cataract 
by  reclination.  Suppose  a  patient  is  brought  to  us  in 
great  agony,  with  his  eye  violently  inflamed  from  a 
recently  performed  operation  for  depression.  On  exa- 
mination, we  see  the  opaque  lens  bobbing  about  behind 
the  iris,  and  it  is  necessary  to  decide  at  once  as  to  the 
treatment  to  be  pursued  under  the  circumstances.  If 
the  lens  has  been  depressed  within  a  week  or  so,  and 
the  patient  has  still  some  perception  of  light,  we 
should  attempt  to  save  the  eye,  removing  the'llens  by 
linear  extraction.  We  may  experience  some  diffi- 
culty in  accomplishing  this,  on  account  of  the  ad- 
hesions which  will  probably  have  formed  between  the 
ins  and  the  lens.  If  the  dislocation  has  existed  for 
more  than  fourteen  days,  and  the  patient  is  sufferino- 
from  considerable  pain  in  the  eye,  and  has  lost  afl 
perception  of  light,  it  is  better  to  cut  through  the 
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cornea  at  once,  and  turn  out  the  contents  of  the  eye-  or  tiie  eye 
ball ;  any  palliative  treatment  we  may  adopt  must 
expose  the  patient  to  the  risk  of  losing  the  other  eye 
from  sympathetic  irritation ;  and  there  is  no  chance  of 
the  diseased  one  being,  in  future,  anything  but  a  source 
of  annoyance  and  pain,  so  that  the  sooner  it  is  de- 
stroyed the  better. 
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PATHOLOGY  OF  CATAKACT. 

Catakact. — The  subject  which  will  almost  exclusively 
engage  ovir  attention  in  this  chapter  is  that  of  opacity 
of  the  lens,  or  cataract. 

The  term  cataract  should  be  restricted  to  instances 
of  opacity  of  the  lens  in  which,  so  far  as  we  can  ascer- 
tain, no  disease  exists  in  any  of  the  other  structures 
of  the  eye.  The  tension  of  the  eyeball  is  normal ;  the 
patient  does  not  experience  sensations  of  flashes  of 
light  before  his  eyes  ;  the  iris  is  healthy,  and  responds, 
though  it  may  be  slowly,  to  the  stimulus  of  light.  In 
fact,  the  symptoms  of  cataract  are  gradually  increasing 
dimness  of  vision,  which  is  accounted  for  by  advancing 
opacity  of  the  lens.  If  the  opacity  is  in  the  capsule, 
and  the  lens  is  transparent,  the  term  capsular  cataract 
is  employed.  If  both  lens  and  capsule  are  opaque,  we 
call  the  condition  a  capsulo-lenticular  cataract. 

Ga^ises. — The  causes  of  cataract,  excluding  traumatic 
and  capsular  cataracts,  ahve  long  been  a  subject  of  dis- 
pute. It  is  possible  that,  in  some  instances,  alterations 
in  the  constituents  of  the  blood  have  a  direct  influence 
on  the  formation  of  cataracts,  as,  for  example,  in  dia- 
betes ;  nevertheless  it  is  a  mistake  to  fancy  that  persons 
suffering  from  diabetes  are  very  subject  to  cataract; 
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and  it  is  a  still  greater  mistake  to  suppose,  snch  persons 
do  not  make  good  recoveries  after  operation.    Dr.  F. 
Knnde,*  increasing  the  specific  gravity  of  the  blood  by  Artificial 
injecting  saline  solutions  into  the  intestines  of  living  production 
frogs,  found  that  their  lenses  became  opaque,  and  the 
opacity  disappeared  as  soon  as  the  consistency  of  the 
circulating  fluid  was  restored.    He  also  discovered 
that  by  freezing  these  animals  their  lenses  were  ren- 
dered opaque,  and  arrives  at  the  conclusion  that  mole-  Trom  tem- 
cular  changes  taking  place  in  the  tubes  (of  which  he  porary 
conceives  with  Koliiker  that  the  lens  is  composed)  changesTn 
render  the  crystalhne  opaque.    So  far  as  the  tubes  of  the  lens, 
the  lens  ai-e  concerned,  I  cannot  agree  with  M.  Kunde, 
but  when  we  consider  that  the  lens  contains  upwards 
of  60  per  cent,  of  water  in  its  normal  state,  we  may 
readily  concede  this  much,  that  alterations  in  the  spe- 
cific gravity  of  the  blood  may  very  well  occasion  such 
molecixlar  changes  in  the  lens  as  shall  render  it  tempo- 
rai-ily  opaqtie.   Bnt  admitting  all  this,  it  hardly  brings 
US  nearer  the  solntion  of  the  question  as  to  the  actual 
cause  of  cataract,  more  especially  as  we  find,  in  certain  no  parallel 
diseases  attended  with  a  great  drain  of  water  from  the  patho- 
blood,  as  cholera,  that  opacity  of  the  lens  does  not 
occur. 

Cataract  appears  in  very  many  cases  to  be  due  to  Sponta- 
fatty  degeneration  of  the  lens  fibres,  and  this  condition  neons  cats- 
may  be  induced  by  causes  affecting  its  nutrition,  ' 
whether  arising  from  alterations  in  the  blood,  from 
defective  innervation,  or  from  mechanical  separation. 

Traumatic  cataract  may  be  induced,  as  in  the  ex-  Traumatic 
periments  of  Dr.  A.  Moers,t  by  passing  a  fine  thread  cataract, 
through  the  lens.    In  the  first  instance,  changes  occur 
in  the  cells  lining  the  capsule,  these  give  rise  to  rapidly  meutrof 
increasing  cell-growths,  and  as  this  process  advances,  Moers. 
alterations  take  place  in  the  nucleiis  of  the  lens,  which 
becomes  opaque,  and  lastly,  its  cortical  substance  is 
involved  in  the  degeneration. 

Clossijjratlon  of  Cataracts. — Cataracts  may  be  di-  ciassifica- 
vided  into  two  classes,  the  lenticular  and  capsular ;  in  of 
the  former  the  lens  is  involved,  and  in  the  latter  the 


*  "  Zeitschrift  fiir  wiss.  Zoologie,"  von  Siebold  v.  Koliiker, 
Bd.  viii.  p.  44(1,  1X57. 

t  "  Arcli.  fiir  Path.  Auat.,"  vcm  R.  Virchow,  Bd.  xxxii.  p.  45, 
18(34, 
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capsule ;  or  rather,  the  inner  or  outer  surface  of  the 
capsule  becomes  opaque,  in  consequence  of  the  forma- 
tion of  neo-plastic  growths  in  this  situation.  Lastly, 
we  shall  have  to  consider  the  circumstances  of  trau- 
matic cataract. 

Lenticulah  Catabacts  may  be  described  under  four 
heads  :  the  soft,  cortical  or  mixed,  senile  or  hard,  and 
zonular  cataracts. 

1.  Soft  Cataract  is  most  commonly  met  with  among 
infants' and  young  people,  the  patients  being  under 
thirty  years  of  age. 

In  instances  of  soft  cataract  the  fibres  of  the  lens 
not  only  undergo  fatty  degeneration,  but  are  disin- 
tegrated and  brolien  up.  On  account  of  the  contents 
of°the  capsiile  being  fluid,  it  bulges  forwards,  ijushing 
the  iris  before  it,  and  lessening  the  antero-posterior 
diameter  of  the  anterior  chamber. 

It  is  hardly  possible  to  mistake  this  form  of  cataract; 
the  pupil  being  fully  dilated  with  atropine,  the  opaque 
lens\ppears  like  a  bag  full  of  creamy  fluid,  being  per- 
fectly free  from  striaa,  whether  examined  by  direct  or 
transmitted  light.  A  few  opaque  or  _  chalky -looking 
spots  are  occasionally  noticed  on  the  inner  surface  of 
the  capsule,  and  now  and  then  flakes  of  cholesterine 
may  be  seen  in  it.  On  examining  the  lens  with  the 
ophthalmoscope,  it  will  be  found  that  the  opacity 
reaches  to  the  circumference  of  the  lens,  so  that  we 
cannot  possibly  see  any  portion  of  the  fundus  of  the 
eye  in  these  cases. 

It  sometimes  happens  that  the  contents  of  the  cap- 
sule when  fluid  are  gradually  absorbed,  with  the  excep- 
tion of  a  small  quantity  of  its  earthy  material,  which 
attaches  itself  to  the  inner  surface  ;  at  the  same  time 
the  capsule  shrinks,  so  that  ultimately  we  notice  a 
white,  irregular-] ooking  membrane,  situated  behind 
the  pupil,  and  by  transmitted  light  its  surface  ap- 
pears wrinkled.  The  opacity  seems  to  be  placed  at 
some  little  distance  behind  the  iris,  a  space  evidently 
existing  between  the  pupil  and  the  opaque  mem- 
brane. 

The  remains  of  a  soft  cataract  of  this  kind  are  gene- 
rally very  tough,  and  the  elasticity  of  the  ca])sule 
having  been  greatly  impaired,  or  lost,  it  is  difficult  to 
destroy  these  membranes  with  a  needle ;  they  are 


LENTICULAR  CATARACTS. 


481 


bettor  taken  away  by  opening  the  anterioi'  cliamber, 
and  seizing  the  opaque  capsule  with  a  pair  of  forceps, 
when  it  may  be  withdrawn  from  the  eye. 

2.  Cortical,  or  Mixed  Cataract. — Until  the  age  of  2.  Cortical 
forty  the  nucleus  of  the  lens  is  hardly  distinguishable 
from  its  coi'tical  substance,  and  as  the  so-called  cor-  age. 
tical  cataract  often  occurs  before  this  age,  the  term  is 
scarcely  well  chosen  to  distinguish  this  form  of  the  jsTame  ill- 
disease  from  opacities  involving  the  nucleus  of  the  chosen, 
lens. 

The  first  appearance  of  a  cortical  cataract  is  gene-  strite  begin 
rally  observed  as  a  series  of  strife,  commencing  at  the  ference.™ 
circumference  of  the  lens  and  converging  towards  its 
centre.  The  strife  are  often  situated  at  some  distance 
behind  the  iris,  in  the  posterior  layers  or  substance  of 
the  lens ;  the  pupil  having  been  dilated  with  atropine 
this  condition  is  best  seen  by  the  direct  method  of  exami- 
nation ;  or  by  lateral  illumination.  As  the  cataract  ad- 
vances, the  stria3  increase  in  breadth  and  length,  and 
become  of  a  whitish  colour ;  the  younger  the  patient, 
and  the  more  rapid  the  advance  of  the  cataract,  the 
broader  and  more  mother-of-pearl  like  the  opaque 
bands  in  the  lens  appear.  They  ultimately  occupy 
the  entire  lens,  when  the  cortical  cataract  is  completj. 

The  fully  formed  cataract  presents  the  following  when  fully 
appearances  :  undilated,  the  pupil  hes  immediately  on  [^""fp^'^*^" 
the  opaque  lens,  the  degenerated  cortical  substance  the  cata°" 
extending  up  to  the  anterior  capsule.*    The  pupil  ract. 
having  been  dilated  with  atropine,  the  lens  appears 
uniformly  opaque,  and  is  marked  with  bands  of  mother-  opal-lil;e 
of-pearl  or  opal-like  appearance  ;  the  centre  of  the  lens  bands, 
may  present  a  slightly  yellowish  tint,  and  by  trans- 
mitted light  it  will  be  seen  to  be  of  a  denser  con- 
sistency than  its  circumference.    This  point  is  best  ^ 
determined,  howevei-,  by  the  ophthalmoscope;  with  the 

lens  less 

aid  of  this  instrument  we  shall  discover  that  the  mar-  dense, 
gin  of  the  lens  allows  a  certain  nuniber  of  the  rays  of 

Allows  a 

light  to  pass  thi-ough  it,  and  a  reddish  reflection  may  reflection 
be  observed  from  the  fundus  of  the  eye ;  the  denser  J'^j^^'"" 
central  portion  of  the  lens  entirely  _  obstructs  the 
rays  of  light  from  reaching  the  choroid,  and  appears 
as  an  opaque  mass,  surrounded  by  a  dim  reflection 


*  "Maladies  cles  Yeux,"  M.  Wecker,  vol.  ii.  p.  150. 
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from  tlie  fundus  througli  the  circumference  of  tte  lens. 
In  the  case  of  a  soft  cataract  no  such  coloration  is  ob- 
.■^erved,  nor  are  there  any  striae  to  be  seen  on  its  surface. 
If  the  cortical  cataract  appears  in  a  person  advanced 
in  life,  or  is  of  long  standing,  the  fibrous  bands  of  the 
cortical  substance  are  less  mai-ked,  and  the  centre  of 
the  lens  (its  nucleus)  assumes  a  more  decidedly  amber 
tint, 

3.  Senile,  or  Hard  Cataract. — One  of  the  difficulties 
we  meet  with  in  tracing  the  characteristic  appearances 
of  a  senile  cataract,  arises  from  the  slow  invasion  and 
indefinite  character  of  the  disease  in  its  early  stages. 
As  a  person  advances  in  life,  senile  changes  take  place 
in  the  lens  by  which  its  nucleus  is  rendered  amber- 
coloured  and  in  some  degree  opaque,  and  yet  the  in- 
dividual may  possess  very  good  sight,  at  most  being 
only  presbyopic,  and  is  not  considered  to  have  cataract ; 
but  if  this  degeneration  advances,  and  the  niicleus  of 
the  lens  becomes  sufficiently  opaque  to  prevent  the  rays 
of  light  from  reaching  the  retina,  a  senile  cataract  is 
then  said  to  exist. 

This  form  of  cataract  seldom  occurs  in  a  patient 
uutler  forty-five  years  of  age.  In  its  early  stages 
the  lens  presents  a  yellowish,  or  amber  colour,  most 
marked  in  its  centre,  and  a  clear  space  may  be  seen 
to  exist  between  the  pupil  and  the  opacity,  the  cor- 
tical substance  of  the  lens  being  comparatively  unaf- 
fected. On  dilating  the  pupil,  we  shall  notice  opalescent 
strise  extending  from  the  circumference  towards  the 
axis  of  the  lens.  As  the  disease  advances  the  striaa 
become  deeper  and  more  distinct,  but  still  the  promi- 
nent featiire  in  the  lens  is  its  amber-coloured  centre, 
which  is  indeed  the  principal  characteristic  of  the  hard 
cataract.  On  examination  with  the  ophthalmoscope, 
the  circumference  of  the  lens  will  be  found  to  be  less 
opaque  than  its  nucleus,  and  a  reflection  from  the 
fundus  of  the  eye  will  be  observed.  It  is  in  consequence 
of  the  nuclexis  of  the  lens  being  most  early  involved  in 
cases  of  this  kind,  that  patients  see  Ijetter  after  sun- 
set, or  when  the  pupil  is  slightly  dilated,  so  that  rays 
of  light  can  pass  through  the  margin  of  the  lens  to  the 
retina.  A  weak  solution  of  atropine,  if  applied  to  the 
eye  once  or  twice  a  week,  by  keeping  the  pupil  slightly 
dilated,  may  enable  such  a  person  to  walk  aboiit,  or 
even  read  and  write  with  comfort. 
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In  these  cases  of  seuile  cataract,  we  may  frequently  capsnie 
observe  delicate  spots  on  the  inner  surface  of  the  spotted  and 
capsule  ;  they  consist  of  fatty  epithelium  ;  and  as  these  ^^Jlierent. 
degenerative  changes  advance  in  the  cells ot  the  cajDsule, 
it  becomes  tirmly  glued  down  to  the  cortical  substance 
of  the  lens,  so  that  it  is  often  ditficalt  to  separate  the 
two.    At  the  same  time  the  lens  becomes  flattened  Lens  fl.it- 
from  before  backwards,  and  its  circumference  sharp  te'^^^'l- 
and  contracted ;  this,  in  fact,  is  the  usual  form  of  the 
lens  after  it  has  undergone  senile  degeneration,  and 
become  converted  into  a  hard  cataract. 

The  length  of  time  which  a  senile  cataract  takes  to  May  take  a 
form  is  very  uncertain.  We  are  frequently  pressed  by 
patients  to  state  how  long  they  are  likely  to  be  able  to 
read,  or  get  about  by  the  aid  of  the  affected  eye ;  but 
we  must  carefully  avoid  committing  onrselves  to  an 
opinion  on  these  matters,  for  it  is  quite  impossible  to 
determine,  in  any  individual  case,  how  long  these 
seuile  changes  may  continue  without  producing  blind- 
ness. 

4.  Zonidar  Cataract  is  most  frequently 'a  congenital  Zonular 
affection,  but  may  occur  in  after  life  as  an  effect  of  oneif  con- 
irido-choroiditis.  _  _  genital. 

In  infancy,  opacities  of  the  lens  of  this  description 
may  be  overlooked,  the  child  not  showing  any  signs 
of  defective  vision  until  he  is  about  two  years  old  and 
begins  to  employ  his  eyes  on  small  objects  ;  even  then  compatible 
he  may  see  very  well.  I  have  now  a  young  man  under  "'."th  "seful 
my  care,  nineteen  years  of  age,  who  is  alfected  with 
zonular  cataract  in  both  eyes,  but  is  employed  as  a 
compositor,  and  states  that  his  sight  has  not  grown 
worse  as  long  as  he  can  remember ;  but  from  constantly 
holding  his  head  close  down  to  the  type  upon  which  he 
is  engaged,  so  as  to  magnify  the  visual  image,  he  has 
become  intensely  myopic ;  it  was  on  this  account  that 
he  lately  consulted  me. 

The  opacity  of  the  lens  in  zomilar  cataract  is  situated  situated  in 
between  the  posterior  cortical  layers  of  the  lens  and  the  ,p  j^^fg'",- tiie 
nucleus  ;  it  is  seen,  therefore,  at  some  distance  behind  jens. 
the  pupil,  the  anterior  cortical  sxd>stance  and  the 
nucleus  intervening  between  the  opacity  and  the  iris.* 

The  pupil  having  been  dilated  Avith  atropine,  a 
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whitish  £rvey  film  is  seen  iu  the  lens  m  the  position 
above  indicated,  loolciiig  very  much  as  thoucfh  a  piece 
of  silver-pai)er  had  been  stuck  on  to  the  posterior  sur- 
face of  the  lens.  The  opacity  is  always  greatest  m  the 
axis  of  vision,  often  appearing  to  be  of  a  chalky  con- 
sistency, with  strige  radiating  outwards  from  this 
central  portion ;  the  circumference  of  the  lens  is  fre- 
quently perfectly  transparent.  _    j  •  , 

These  cases  of  zonular  opacity  may  be  divided  into 
two  classes,  the  stationary  and  the  progressive.  In 
the  former,  the  o])acity  is  always  well  defined,  small, 
and  the  circumference  of  the  lens  perfectly  transparent. 
If  a  zonular  cataract  presents  appearances  of  this  kind, 
we  may  be  almost  certain  that  it  will  not  advance  for 
years,  or  it  may  be  for  life.  On  the  other  hand,  if  in 
addition  to  the  central  opacity,  we  notice  that  the  cir- 
cumference of  the  lens  is  marked  with  small  opaque 
dots,  or  stria3,  we  may  be  sure  that  the  cataract  will 
progress,  and  we  must  plan  our  procedure  accordingly. 
These  streaks  and  spots  in  the  cortical  substance  of  the 
lens  are  best  seen  by  means  of  the  lateral  method  of 
illumination. 

If  an  eye  aifected  with  zonular  cataract  be  examined 
with  the  ophthalmoscope,  we  shall,  unless  in  a  far 
adva.nccd  case,  see  the  fundus  of  the  eye  clearly  through 
the  circumference  of  the  lens ;  and  even  through  its 
densest  portion  a  dim  reflection  from  the  back  of  the 
eye  will  be  perceptible. 

It  is  a  matter  of  considerable  practical  importance  to 
diagnose  between  a  stationary  and  advancing  zonular 
cataract,  for  in  the  former  the  operation  of  iridectomy 
wi]l  be  necessary,  but  if  the  cataract  is  advancing  it  is 
better  to  remove  the  lens. 

Several  other  rare  forms  of  cataract  have  been  de- 
scribed by  various  writers  on  the  subject ;  among  these 
hlaclc  catarad  hiis  held  a,  prominent  place;  this  form 
of  opacity  of  the  lens  aj^pears  to  arise  from  an  infiltra- 
tion of  ha^matiiie  into  the  opaque  lens,*  and  often 
indicates  some  deep  seated  disease  of  the  eye;  cho- 
roido-retinitis  has  more  than  once  been  observed  after 
extracting  such  a  lens. 

The  calcareous  or  honij  cataracl  is  another  rare  form 
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of  disease,  the  lens  tindergoiug  calcareous  degenei-ation  Bony 
similar  to  that  met  with  in  other  parts  of  the  body.  cataract. 


TREATMENT  OP  CATARACT. 


Preliminary  Examination. — Before  describing  the  treat- 
operations  usually  resorted  to  for  the  removal  of  an 
opaque  lens,  it  will  be  desirable  to  point  out  certain 
preliminary  considerations  which  should  precede  any  Preliminary 
operative  interference,  and  the  result  of  which  must  inquiry, 
guide  us  in  the  choice  of   an  operation,  and  the 
general  management  of  the  case.    We   should  en- 
deavour to  ascertain,  in  the  first  instance,  the  special 
characters  of  the  cataract  to  be  operated  on — first, 
as  to  its  consistency,  and  secondly,  as  to  the  extent, 
of  the  cortical  portion  involved :   and  lastly,  we 
should  investigate  the  condition  of  the  eye  irrespec- 
tively of  the  cataract,  the  state  of  the  patient's  health, 
together  with  the  preparatory  treatment  which  may 
be  necessary  before  the  operation. 

1.  As  to  ihe  Nature  of  the  Cataract. — There  can  be  i.  Nature 
no  difiiculty  in  the  diagnosis  of  a  zonular  cataract ;  °^4ract. 
but  the  question  often  arises  whether  the  cataract  is 
a  fiuid  or  a  cortical  one,  and  doubtless  in  some  cases 
the  two  forms  of  cataract  run  into  one  another,  and  "bieT  * 
the  character  may  then  be  obscure.    But  the  pupil 
having  been  dilated  with  atropine,  if  the  anterior  sur-  of'gfft°*'^ 
face  of  the  lens  appears  to  bulge  forwards,  the  lens 
beinii-  uniformly  opaque,  and  of  a  cream  colour,  no 
striaj,  or  only  faint  ones,  being  visible  on  its  surface 
when  examined  by  transmitted  light,  when,  moreover, 
with  the  ophthalmoscope,  we  find  the  lens  densely 
opaque  up  to  its  circumference, — under  these  circum- 
stances, we  may  almost  safely  predict  that  the  con- 
tents of  the  capsule  are  fluid. 

In  some  rare  instances  the  nucleus  may  be  hard  and  Morgngnian 
the  cortex  fluid '(a  Morgagnian  cataract),  in  which  c'^**™'-'*- 
case  the  hard  nucleus  can  be  seen  floating  about  in  the 
fluid  lenticular  matter.  Cases  of  this  kind  are  not 
likely  to  occnr  before  the  patient  is  forty  years  of  age, 
for  until  that  time  of  life  the  nucleus  of  the  lens  can 
hardly  be  said  to  exist. 

The  cortical  cataract,  when  fully  formed,  presents  Cortical 
the  mother-of-pearl-like  stria?,  or  bands,  on  its  surface, 
which  are  characteristic  of  this  form  ot  opacity  ot  the 
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lens;  but  the  opaline,  fatty  cortical  substance  may 
often  enclose  a  hard  nucleus,  especially  if  the  patient 
is  upwards  of  forty-five  years  of  age.  We  must  always 
carefully  examine  an  eye  affected  with  apparently  cor- 
tical cataract  by  transmitted  light,  and  if  we  detect  an 
amber  tinge  in  its  central  part,  we  may  fairly  expect 
that  its  nucleus  is  a  hard  one. 

Lastly,  the  amber  colour  of  the  senile  cataract  is 
hardly  to  be  mistaken,  especially  if  strias  are  seen 
radiating  inwards  from  its  circumference,  and  if  on  ex- 
amination with  the  ophthalmoscope  we  find  the  centre 
of  the  lens  densely  opaque,  while  its  outer  part  allows 
a  few  rays  of  Hght  to  pass  through  it  from  the  fundus. 

2.  Extent  of  the  Catarad— Having  formed  our 
opinion  as  to  the  nature  of  the  cataract,  the  next 
question  is  as  to  the  extent  to  which  the  lens  is 
involved ; — is  the  whole  of  its  cortical  substance 
opaque  or  not?  It  is  of  considerable  importance 
to  determine  this  point,  because,  if  the  cortical  sub- 
stance of  the  lens  is  still  transparent,  during  the 
extraction  of  the  cataract  the  cortical  matter  may  be- 
come detached  and  entangled  in  the  iris,  and,  escaping 
our  notice,  it  may  subsequently  set  np  inflammation 
in  the  part,  and  cause  dangerous  hyperaction  in  the 
deeper  structures  of  the  eye.  If,  on  the  other  hand, 
the  whole  of  the  cortical  substance  is  opaque,  we  shall 
more  easily  see  any  fragments  of  the  lens  which  may 
happen  to  be  left  in  the  anterior  chamber,  and  may 
generally  remove  them  without  difficulty  with  the  scoop. 

The  best  means  we  have  of  ascertaining  the  extent 
of  the  cortical  substance  implicated  is,  to  examine  the 
eye  by  transmitted  light,  noticing  if  the  free  margin  of 
the  iris  ai)pears  in  absolute  contact  with  the  opaque 
lens,  or  if  there  is  a  space  between  the  pupil  and  the 
cataract;  in  the  former  case  the  anterior  part  of  the 
cortical  substance  is  evidently  opaque ;  but  if  the  iris 
appears  separated  from  the  cataract,  some  of  the  cor- 
tical substance  of  the  lens  is  still  transparent.  We 
shall  more  readily  observe  these  distinguishing  features 
if  the  ]nipil  has  been  very  slightly  dilated  with  atropine. 

It  has  been  proposed,  in  cases  where  the  cataract 
has  been  long  forming,  and  therefore  causing  consider- 
able impairment  of  vision,  but  yet  the  cortex  of  the 
lens  has  not  become  wholly  involved,  to  puncture  the 
capsule,  and  thus  hasten  the  degenerati^'e  process.  In- 
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stances  may  sometimes  occur  where  this  plau  is  advi- 
sable, but  1  should  generally  prefer,  having  performed 
iridectomy,  to  extract  such  a  lens  in  its  capsule,  so  that 
none  of  the  soft  and  transparent  cortical  matter  might 
attach  itself  to  the  iris. 

Another  important  question  is  likely  to  arise  regard- 
ing the  maturity  of  a  cataract.    Supposing  that  in 
one  eye  the  lens  is  opaque,  and  in  the  other  tolerably 
transparent,  should  we  wait  till  both  eyes  are  eqtially 
involved  before  operating,  or  should  we  remove  the 
cataract  at  once  ?    It  seems  better,  without  doubt,  to  if  one  lens 
get  rid  of  the  opaque  lens  under  these  circumstances,  " 
because  there  can  be  no  valid  reason  tor  keeping  our  n^ove  it. 
patient  in  suspense  and  discomfort  till  he  is  completely 
blind,  when  by  operating  on  the  one  eye  he  may  be 
able  to  use  it,  while  the  degeneration  is  progressing  in 
the  other,  and  may  thus  be  enabled  to  perform  the 
oi-dinary  duties  of  life  without  interruption. 

It  may  be  laid  down  as  a  general  rule,  that,  when 
both  eves  are  involved,  only  one  should  be  operated  on  Operate  on 
at  a  time  ;  I  hardly  know  oi  any  circumstances  that  ^  ^-^^^^ 
would  make  me  perform  a  doable  extraction  at  one 
sitting,  unless  in  the  instance  of  double  traumatic 
cataract,  when  we  should  do  well  to  reUeve  both  eyes 
as  soon  as  possible  from  the  irritation  induced  by  the 
swollen  and  opaque  lenses. 

3.       to  the  Absence  of  Gomi^lications— Before  un-  3.  Ascertain 
dertakiug  an  operation  for  the  cure  of  cataract,  we  must  |;fXr'"'*' 
be  fully  satisfied  that  the  case  is  one  of  pure  cataract,  disease. 
This  observation  may  appear  superfluous  ;  nevertheless 
the  caution  is  very  necessary,  because  opacity  of  the 
lens  and  cataract  may  be  very  different  things.    It  is 
not  necessary  for  me  to  recapitulate  the  characteristic 
symptoms  of  glaucoma,  choroiditis,  irido-choroiditis, 
and  such  like  diseases,  which  implicate  the  lens  and 
render  it  more  or  less  opaque,  because  I  have  distinctly 
defined  cataract  to  be  an  opacity  of  the  lens  arising 
from  no  such  assignable  causes.    If,  therefore,  the  iris 
is  unhealthy  or  the  tension  of  the  globe  is  abnormal, 
the  case  is  not  one  of  simple  cataract ;  and  unless  we 
are  thoroughly  acquainted  with  the  various  diseases 
which  cause  opacity  of  the  lens,  we  cannot  possibly  un- 
dertake so  serious  an  operation  as  extraction  with  any 
confidence  of  success.  .     •,  „  .  • 

It  is  always  desirable  to  determine,  before  operating 
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for  cataract,  the  amount  of  vision  tlie  patient  possesses, 
for  it  may  happen  tliat  in  addition  to  the  cataract  he 
has  atrophy  of  the  disc,  or  detachment  of  the  retina, 
or  other  disorganization — conditions  which  we  could 
not  ascertain  by  any  external  symptoms,  and  which 
may  have  come  on  so  gi*adually,  that  the  patient  him- 
self may  he  quite  unaware  of  there  being  any  compli- 
cation of  the  kind.  To  determine  the  anionnt  of 
vision,  the  pupil  must  be  fully  dilated  with  atropine  ; 
and  I  may  here  remark  that  if  ike  patient's  2nqnl  does 
not  dilate  readily  on  the  application  of  atropine  to  the 
eye,  it  is  an  utifavoiirahle  sign,  the  clioroid,  or  iris, 
being  very  probably  compromised.  The  action  of  the 
mydriatic  being  fully  established,  the  patient  is  to  be 
taken  into  a  dai-k  room,  and  the  llame  of  a  lamp  held 
at  various  distances,  and  in  different  positions  with 
respect  to  the  eye ;  if  he  sees  the  flame  with  tolerable 
distinctness  in  all  directions,  particularly  above  and 
below  the  eye,  we  may  be  pretty  certain  that  no  detach- 
ment of  the  retina  exists,  and  that  the  optic  nerve  is 
healthy.  Even  in  the  case  of  young  children  we  may 
genex-ally  succeed  in  making  an  examination  of  this 
kind,  and  it  is  very  necessary,  for  the  soft  cataract 
met  with  among  infants,  especially  if  accompanied 
with  a  rolling  motion  of  the  eyeballs,  generally  indi- 
cates deep-seated  disease.  Our  prognosis  in  such  a 
case  will  be  far  from  a  happy  one,  unless  the  little 
patient's  attention  is  caught  by,  and  his  eyes  follow, 
the  flame  of  a  candle  held  before  him. 

4.  General  HeaWi. — We  must  also  take  the  circum- 
stances of  the  patient's  general  health  into  our  con- 
sideration before  operating  for  cataract;  if  weak,  or 
otherwise  out  of  sorts,  we  must  put  off'  the  operation 
until  his  health  imju-oves.  The  existence  of  chronic 
hronchitis  is  especially  against  the  success  of  the  ope- 
ration. All  that  can  be  said  on  this  subiect  is,  do  not 
operate  if  the  patient  is  not  in  his  usual  state  of  health, 
and  if  he  is,  the  less  preparatory  treatment  he  has  the 
better,  unless  we  propose  giving  ether,  as  I  shall  sub- 
sequently explain. 

_  Besides  carefully  considering  the  state  of  the  pa- 
tient's health,  we  must  also  satisfy  ourselves  as  to  his 
temper.  I  lately  had  under  my  care  an  unfortunate 
gentleman,  whose  history  has  left  a  lasting  impression 
on  my  mind :  his  general  health  was  good,  and  the 
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eye  most  favourable  for  operation,  but,  unfortunately, 
my  patient  possessed  a  most  irritable  temper;  no 
sooner  was  the  operation  over  than  the  bandages  were 
torn  oflf,  all  rules  and  treatment  set  at  defiance,  and 
of  course  the  eye  was  lost.  It  is  seldom  that  we  meet 
with  patients  of  this  kind;  and  our  best  chance  of 
obtaining  information  on  the  subject  is  through 
their  usual  medical  attendant  or  friends,  it  is  evi- 
dently necessarv  to  make  inquiries  on  these  matters,  and  make 
It  is  also  well  to  allow  our  patients  to  settle  any  busi-  ^j^^^eTaa. 
ness  they  may  have  in  hand,  so  as  to  be  able  to  give 
themselves  up  entirely  to  our  bidding  during,  and  after, 
the  operation. 

Preparation  of  tue  Patient.— As  I  have  above  PBUPAKi- 
stated,  the  immediate  preparation  on  the  part  of  the  ^^o^' 
patient  will  depend  upon  whether  we  are  going  to 
administer  ether  while  operating  or  not ;  if  not,  the 
less  we  interfere  with  his  usual  habits,  the  better.  _ 

Ether. -K  we  propose  giving  ether  or  chloroform  it  '"^^case  of 
is  well  to  prescribe  a  dose  of  castor  od,  or  some  other 
purcT-ative,  two  days  before  the  operation,  and  the  day 
immediately  preceding  it  the  imtient  should  take  no 
solid  food  after  1  p.m.  ;  we  should  then  endeavour  to 
operate  early  the  next  morning,  before  he  has  tasted  To  preveut 
either  liquid  or  solid  food.    If  these  precautions  are  vomitmg. 
followed  out  it  is  very  seldom  indeed  that  a  patient 
will  vomit  after  inhaling  ether.  ,    .  .  ^  . 

With  regard  to  the  advisability  of  administering 
ether  during  the  various  operations  for  extracting 
the  lens.  The  principal  arguments  against  its  i-^«e  are, 
that  people  have  died  under  its  infiuence,  and  that  Ol|ectio„9 
it  is  likely  to  be  followed  by  vomiting.  The  first  to  ^ti^^-^- 
of  the  obiections,  if  vaUd,  is  equally  applicable  to 
other  operations,  and  is  hardly  tenable  at  the  present 
day ;  and  as  to  vomiting  after  ether,  il  the  patient 
is  previously  prepared,  it  seldom  occurs,  and  should 
vomitino-  take  place,  an  elastic  bandage  secured  over 
the  eye°  immediately  after  the  operation,  prevents 
iniurious  consequences.  I  may  add  that  a  subcu- 
taneous injection  of  morphia  prior  to  the  operation, 
will  almost  certainly  prevent  vomiting,  it  used  m  addi- 
tion to  the  preparatory  measures  above  described.  _      ^ ,     .  ^ 

On  the  other  hand  it  may  be  urged,  that  during  Aavanta.es 
Pxtraction  it  is  most  important  to  have  the  patient  |;,„^j^^.^Ve. 
absolutely  passive  and  free  from  pain,  and  this  ana^s- 
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thetics  secure,  rendering  the  proceeding  comparatively 
easy,  and  increasing  the  chance  of  success,  particularly 
if  the  operator  is  young  at  his  work ;  and  lastly,  it 
saves  the  jjatient  some  suffering  and  anxiety. 

Upon  one  point  I  would  strongly  insist,  it  is  this — 
that  the  patient  should  be  rendered  absolutely  and 
completely  insensible ;  both  sensation  and  reflex 
action  must  be  totally  in  abeyance  during  the  time 
we  are  operating,  othei-wise  it  were  far  better  to 
leave  ancesthietics  alone.  Unless  I  have  an  assis- 
tant with  me  who  is  in  the  habit  of  administering 
ether,  I  very  much  prefer  giving  it  myself,  and 
then  proceeding  to  operate;  there  is  nothing  so 
fidgeting  as  _  seeing  an  assistant  turning  to  you  with 
a  diffident  air,  as  though  to  inquire  if  you  wished  any 
more  ether  given,  or  as  if  seeking  to  know  whether 
all  were  safe  with  the  patient ;  under  these  circum- 
stances it  is  better  to  take  the  matter  in  hand  oneself. 

Before  closing  these  remarks  on  anaesthetics,  I  am 
bound  to  observe,  tliat  some  of  our  most  able  surgeons 
seem  hardly  to  approve  of  them.  It  may  be  that 
these  gentlemen  have  had  such  vast  experience,  that 
they  do  not  stand  in  need  of  the  aid  which  ether 
certainly  affords  the  operator,  and  doubtless  after  long 
practice  one  feels  that  m  many  cases  better  success  may 
be  obtained  in  removing  a  cataract  without  the  aid  of 
anassthetics ;  nevertheless  to  surgeons  who  have  not 
the  wards  of  an  ophthalmic  hospital  at  their  command, 
I  can  say  with  confidence,  operate  when  your  patient 
IS  fully  under  the  influence  of  chloroform,  and  then, 
with  ordinary  care  and  knowledge,  your  success  will 
be  great  ;  abstam  from  giving  chloroform,  and  you 
may  spoil  many  eyes  before  you  can  attain  the  like 
happy  results. 

I  may  now  proceed  to  describe  the  operations  em- 
ployed for  the  cure  of  cataract,  and  I  shall  subse- 
que^ntly  make  a  few  general  remarks  upon  the  applica- 
bility of  the  various  operations  to  different  cases. 

OPEKATIONS. 

{See  selection  of  an  oi^eration,  p.  504.) 

DEniEssioN  OR  Eeclination  of  the  Lens.  The  in- 
strument required  for  the  operation  is  a  fine  needle 
having  its  free  extremity  flattened  and  slightly  curved 
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The  pupil  having  been  dilated  with  atropine,  the  General 
patient  is  to  be  seated  ou  a  low  chair  facing  a  window,  anmige- 
so  that  the  light  may  fall  u^jon  the  eye  to  be  operated  ™euts. 
on.    The  other  eye  being  covered,  and  the  eyelids  of 
the  eye  to  be  operated  on  being  kept  open  by  means 
of  a  spring  speculum,  the  patient's  head  is  to  be 
secured  by  an  assistant,  and  the  surgeon  either  stand- 
ing or  sitting  in  front  of  his  patient  proceeds  to  per- 
form the  oj^eration. 

Supposing  the  left  eye  is  to  be  operated  on,  the  operation 
sxirgeon,  taking  the  curved  needle  in  his  right  hand,  as  described, 
he  would  a  writing  pen,  should  rest  his  fourth  finger 
on  the  patient's  temple,  and  run  the  point  of  the  instru- 
ment through  the  sclerotic,  at  about  a  line  from  the 


Fig.  35. 


C3 


C)  o 

ll»  o 
lit 

circumference  of  the  cornea,  a  little  below  the  level  of  i 
the  horizontal  diameter  of  the  pupil ;  then  thrusting 
the  needle  onwards,  its  convexity  being  turned  towards 
the  iris,  the  concavity  is  to  be  pushed  against  the  j^.^^^^^ 
summit  of  the  crystalline,  so  as  to  force  the  lens  down-  ^,,1  capsule 
wards ;  the  needle  is  then  to  be  passed  round  the  lens,  torn, 
breaking  through  the  suspensory  hgament ;  and  lastly, 
its  curved  jioint  is  to  be  drawn  across  tl.e  anterior  sur- 
face ol:  the  lens,  so  as  freely  to  rupture  its  capsule, 
after  which  the  lens  is  to  be  "thrust  backwards  into  the  L^s  de- 
vitreous  (Fig.  35),  leaving  the  pupil  clear  and  vision  ^""^^^^  ' 
distinct.    The  needle  may  then  be  withdrawn  from  the 
eye,  taking  care  to  keep  its  sharp  point  turned  away 

from  the  iris.  -n  ,    ^  ^ 

The  only  after-treatment  necessary  will  be  to  close 
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the  eye  for  a  few  days  with  a  pad  and  bandage.  If 
any  inflammatory  or  other  complications  occur,  they 
must  be  treated  upon  the  principles  which  I  shall 
describe  more  fully  when  speaking  of  extraction  of  the 
lens  by  the  flap  operation. 

TuE  Operation  or  Solution  ob,  Absorption.— The 
pnjiil  having  been  fully  dilated  with  atropine,  and  the 
patient  laid  on  his  back  on  a  convenient  conch,  in  front 
of  a  good  light,  the  eyelids  are  to  be  separated  with  a 
stop-speculum,  and  the  surgeon,  standing  or  sitting 
behind  his  patient's  head,  passes  a  needle  rather 
obliquely  through  the  cornea  at  a  point  just  within 
the  position  of  the  fully  dilated  pupil,  puncturing  tbe 
centre  of  the  anterior  capsule  and  cortical  substance 
of  the  lens.  No  pressure  should  be  exercised  on  the 
lens,  or  we  may  thrust  it  backwards  into  the  vitreous 
chamber  ;  this  may  be  avoided  by  ^^sing  the  needle  as 
a  drill,  rotating  its  handle  gently,  so  as  to  bore  a  hole 
throiigh  the  capsule  and  into  the  lens.  As  the  needle 
is  being  withdrawn  from  the  lens,  the  capsule  may 
be  torn  open  to  about  the  extent  of  the  undilated 
pupil. 

The  size  of  the  opening  thus  made  in  the  capsule 
must,  however,  depend  upon  the  nature  of  its  contents  : 
if  fluid,  we  may  freely  incise  the  cajDsule,  and  allow  the 
soft  lenticular  matter  to  escape  into  the  anterior  cham- 
ber; but  as  a  general  rule,  we  cannot  be  too  cautious 
in  lacerating  the  capsule ;  it  is  far  better  to  have  to 
repeat  the  operation  than  to  do  too  much  at  one 
time. 

In  the  mnjority  of  cases,  the  needle  will  have  to  be 
used  as  above  described  several  times,  at  intervals  vary- 
ing from  a  month  to  six  weeks ;  but  it  may  be  laid 
down  as  a  rule,  that  so  long  as  the  eye  remains  at  all 
irritable  after  one  operation,  a  second  operation  should 
not  be  attempted  :  among  persons  advanced  in  life,  it 
frequently  takes  a  year  before  the  whole  of  the  lens  is 
absorbed.  At  each  fresh  operation  the  needle  may  be 
more  deeply  drilled  into  the  lens ;  but  as  I  have  before 
remarked,  we  can  hardly  exercise  too  mucb  caution  in 
these  cases;  for  if  any  of  the  lens  substance  escapes 
through  the  opening  we  have  made  in  the  capsule,  and 
attaches  itself  to  the  iris,  it  may  set  up  violent  inflam- 
mation, rendering  it  necessary  for  us  to  take  away  the 
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crystalline  at  once,  or  it  is  just  possible  we  may  suc- 
ceed iu  introducing  a  small  scoop  through  a  wound  in 
the  cornea,  and  removing  the  otfending  particle  from 
the  eye. 

I  do  not  think  it  advisable  in  such  cases  to  attempt 
a  palliative  plan  of  treatment  for  more  than  a  few 
days  ;  if  our  efforts  to  stop  the  inflammatory  action,  by  jf  j^gg,^ 
the  removal  of  the  source  of  irritation  with  a  small  mation 
fecoop,  and  subsequently  by  the  frequent  instillation  of  occurs, 
atropine,  prove  unavailing,  we  should  proceed  at  once  ieM°'^  ^  ^ 
to  remove  the  lens. 

Provided  no  complications  occur,  the  after-treatment  After- 
of  an  ordinary  needle  opei-ation  is  simple  enough.  As  treatment, 
a  matter  of  precaution,  the  eyes  had  better  be  closed  for 
a  few  days,  and  the  patient  placed  in  a  dark  room  ;  the 
j)upil  of  the  eye  operated  on  should  always  be  kept 
fully  dilated  with  atropine,  and  if  no  irritation  occurs, 
the  patient  may  be  allowed  to  go  about  as  usual  in 
four  or  five  days  after  the  operation,  keeping  the  eye 
closed,  however,  and  the  pupil  dilated  with  atropine 
for  a  fortnight  after  the  operation. 

The  Suction  Operation. — This  proceeding  may  be  Sl-ctios- 
employed  as  an  adjunct  to  the  needle  operation  ;  that 
is,  the  capsule  must  first  be  freely  opened,  and  the 
aqueous  allowed  to  gain  access  to  the  lens,  which 
rapidly  undergoes  degenerative  changes,  and  after  an  Accessory  to 
interval  of  a  few  days  may  be  removed  with  a  Teale's  i^ist. 
suction  instrument,*  or  with  a  Bowman's  syringe. 

The  instrument  is  to  be  used  as  follows :— The  pupil  Directions 
being  well  dilated,  a  puncture  is  to  be  made  in  the  gyringo^'  ^^"^ 
cornea  with  a  broad  needle,  opposite  the  fully  dilated 
pupil,  the  needle  should  be  thrust  obliquely  through 
the  cornea,  and  the  opening  must  be  sufficiently  large 
to  admit  the  en-trance  of  the  nozzle  of  the  suction 
instrument ;  the  capsule  having  been  freely  divided, 
the  curette  must  be  gently  buried  in  the  opaque 
matter  of  the  lens,  our  object  being  to  break  up  the 
lens  as  far  as  possible  without  in  any  way  displacing 
or  irritating  any  of  the  surrounding  structures.  The 
nozzle  of  the  suction  syringe  is  then  to  l)e  passed  into 
the  soft  leaticular  matter,  and  the  jjiston  being  gently 
raised,  the  lens  substance  is  sucked  into  the  syringe 


Opkba- 

TIOSSI. 


*  Ophthalmic  Hosjntal  liejjorts,  vol.  iv.  p.  197. 
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SO  long  as  any  opaque  matter  comes  forward  into  the 
pupil.  Care  must  be  taken  to  keep  tlie  open  end  of  tlie 
Avoid  the  syringe  well  away  from  the  iris,  otherwise  the  iris 
may  be  drawn  into  the  instrument  and  get  bruised  or 
injxired. 

No  delay  In  cases  of  fluid  or  very  soft  cataract,  there  will  be 
necessary  no  necessity  for  waiting  for  a  few  days  after  the  cap- 
eatarlct.  has  been  opened,  but  the  wound  in  the  cornea 

having  been  then  and  there  enlarged,  the  suction  in- 
strument is  to  be  introduced,  and  the  opaque  matter 
removed  as  above  described. 
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Extraction  of  the  Lens  by  the  Flap  Operation. — 
I  have  already  stated  my  convictions  as  to  the  ad- 
visability of  administering  anaesthetics  in  operating 
by  flap-extraction  for  the  removal  of  an  opaque  lens. 

1st  Stage.- — The  employment  or  rejection  of  ether 
makes  some  little  difference  in  the  manipulation 
necessai'y  in  the  first  stage  of  the  operation,  for  no 
one  operating  with  the  patient  under  the  influence  of 
ether  would  think  of  making  his  section  without 
first  having  fixed  the  eye  to  be  operated  on,  by  means  of 
a  i:>air  of  forceps  ;  whereas  if  anfiesthetics  are  not  given, 
I  think  it  is  better  not  to  attempt  to  fix  the  eye  in  this 
way,  as  the  proceeding  catises  the  patient  a  good  deal 
of  pain,  and  may  make  him  strain  more  than  is  de- 
sirable while  we  are  making  the  section  in  the  cornea. 
I  shall  therefore  describe  the  operation — first,  sup- 
posing our  patient  to  be  under  the  influence  of  chloro- 
form ;  and  secondly,  without  its  administration.  I 
would  premise  that  we  are  about  to  operate  on  the 
right  eye,  and  by  the  upper  section.  The  pupil  of  the 
eye  to  be  operated  on  should  be  previously  dilated  -with 
atropine. 

1.  Sujoposing  the  patient  to  be  fully  under  the  in- 
fluence of  ether,  and  laid  on  his  back  upon  a  con- 
venient couch,  with  his  head  slightly  raised  and 
facing  a  clear  bright  light,  which  should  fail  obliquely 
on  his  face,  and  not  from  above,  otherwise  the  sur- 
geon, in  bending  over  his  work,  will  throw  a  deep 
shadow  upon  the  patient's  eye,  which  will  prevent  him 
from  clearly  seeing  any  flakes  of  lenticular  matter  or 
cai)sule  left  in  the  eye  after  the  removal  of  the  lens. 
A  stop- speculum  should  be  adjusted  as  represented  in 
Fig.  36,  the  end  of  the  instrument,  a,  resting  against 
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the  nose.  The  surgeon,  standing  behmd  his  patient,  Prelimi- 
with  the  left  hand  seizes  a  fold  of  the  inner  and  lower  "^"^y 
part  of  the  conjunctiva,  near  the  cornea,  with  a  pair  of 
toothed  forceps,  so  as  to  steady  the  globe  of  the  eye. 
I  think  it  is  better  to  fix  the  eye  from  the  poink  men- 
tioned, rather  than  from  below  the  cornea,  because  the 
forceps  can  be  used  effectively  under  these  circum- 
stances to  resist  the  eye  from  turning  inwards  as  the 
knife  is  being  passed  through  the  cornea ;  it  tends,  in 
fact,  to  secure  the  hue  through  which  the  knife  passes 
in  transfixing  the  eye,  a  matter  of  the  greatest  im- 
portance in  this  operation.  The  eyeball  having  been 
fixed  as  above  described,  be  quite  certain  that  your 
patient  is  fully  under  the  influence  of  ether.  The 
surgeon  then  holding  the  cataract-knife  in  the  right 


hand  as  he  woidd  a  pen  in  writing,  the  little  or  ring 
finger  being  placed  against  the  patient's  temple,  so  as 
to  support  and  steady  the  hand. 

The  point  of  the  knife  is  then  to  be  passed  through  Making  the 
the  cornea  near .  the  extremity  of  its  horizontal  ^oi'i^eai 
diameter,  and  about  a  quarter  of  a  fine  from  its  mar- 
gin,  so  as  to  be  fairly  within  the  structure  of  the 
coi-nea ;  the  blade,  when  once  introduced,  is  to  be 
thrust  steadily  across  the  anterior  chamber,  until  its 
point  again  pierces  the  cornea  opposite  its  entrance, 
and  at  an  equal  distance  from  the  margin.  The  same 
movement  is  to  be  continued,  the  blade  being  kept  ab- 
solutely parallel  with  the  iris,  so  as  to  fill  the  wound  in 
the  cornea,  and  prevent  the  aqueous  from  escaping, 
until  the  counter-opening  in  the  cornea  has  been  com- 
pleted.   The  knife  having  been  pushed  onwards  almost 


Fig.  36. 
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up  to  its  heel  (see  Pig.  36),  a  small  bridge  of  the  cornea 
will  still  remain  undivided;  the  surgeon  now  lets  go 
his  hold  of  the  conjunctiva  with  the  toothed  torceps, 
and  turning  the  edge  of  the  knife  a  little  forwards, 
divides  the  remainder  of  the  corneal  flap  as  he  with- 
draws the  instrument  from  the  eye,  so  that  the  last 
portion  of  the  cornea  is  cut  through  by  a  movement 
from  within  outwards,  instead  of  from  without  in- 
wards. ,       .        ,  1  4.  J 

The  section  of  the  cornea  having  been  completed, 
we  must  remove  the  stop  speculum,  and  allow  the  lids 
to  close  ;  this  finishes  the  first  stage  of  the  operation. 

II.  Supposing  we  do  not  wish  to  administer  anass- 
thetics,  the  manipulation  above  described  will  have  to  be 
somewhat  modified.  The  position  of  the  patient  is  the 
same  as  before,  but  the  stop  speculum  had  better  not 
be  used  ;  and  if  we  wish  to  fix  the  globe  with  forceps, 
thej-  must  be  handed  over  to  an  assistant,  who  should 
seize  a  fold  of  the  conjunctiva  near  the  lower  part  of 
the  cornea.  The  surgeon,  standing  behind  the  patient, 
raises  the  upper  lid  with  the  fore  and  middle  fingers 
of  the  left  hand  (the  right  eye  being  operated  on),  and 
gently  rests  the  ring  and  little  fingers  against  the 
upper  and  inner  part  of  the  sclerotic,  so  as  to  steady 
the  eyeball.  The  section  of  the  cornea  and  the  further 
steps  of  the  proceeding,  are  precisely  similar,  whether 
ether  is  administered  or  not. 

It  may  happen  that  the  surgeon  does  not  think  it 
necessary  to  make  use  of  tiie  fixing  forceps,  in  which 
case  his  assistant  simply  everts  the  lower  hd,  drawing 
it  well  downwards,  and  fixing  it  against  the  malar 
bone,  so  that  no  pressure  may  be  exerted  on  the  globe 
of  the  eye,  but  I  need  hardly  repeat  the  remark  I  have 
already  made,  that  ana-sthetics,  the  fixing  forceps,  and 
a  stop  speculum,  are  of  great  use  in  enabling  us  to 
make  a  satisfactory  opening  in  the  cornea,  upon  which 
proceeding,  the  success  of  the  operation  in  a  very  great 
measure  depends. 

2nd  Stage  of  the  Operation. — This  consists  in  lace- 
rating the  capsule  of  the  lens,  which  may  be  done  with 
a  curved  needle  or  a  cystitome.  It  may  be  necessary 
at  this  stage  of  the  proceeding,  if  the  patient  is  under 
chloroform,  to  draw  the  eye  slightly  downwards  with 
the  fixing  forceps,  or,  if  sensible,  to  make  him  look 
toward  his  feet;  the  cystitome  is  then  to  be  intrc- 
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duced  into  the  anterior  cliamber,  with  its  convexity 
downwards,  so  as  to  avoid  wounding  the  iris.  When  ^y^jd  ^^^^ 
opposite  the  pupil,  the  handle  of"  the  instrument  iria. 
should  be  rotated,  and  its  point  made  to  tear  open  the 
capsule  by  two  or  three  incisions.  The  instrument  is 
then  to  be  withdrawn  from  the  eye,  and  the  lids 
allowed  to  close. 

_  Srcl  Stage. — The  third  stage  of  the  operation  con-  2rd  Stape. 
sists  in  removing  the  lens.    The  concavity  of  the  Removiug 
curette  is  to  be  laid  against  the  lower  part  of  the  scle-  ^ 
rotic,  and  slight  pressure  made  with  it  upon  the  globe ;  by  gently 
at  the  same  time  the  point  of  the  forefinger  of  the  left  compress- 
hand  is  to  be  placed  on  the  sclerotic,  just  above  the  gl^Jg® 
section  ;  by  careful  pressure,  first  with  the  curette  and  ' 
then  with  the  point  of  the  finger,  the  upper  edge  of  the 
lens  slowly  turns  for- 
wards, passes  through  Fig.  37. 
the  pupil,  and  gra- 
dually protrudes 
through  the  incision 
in  the  cornea  (Fig.  37). 
The  pressure  is  now 
to  be  diminished,  the 
lens  being  completely 
extruded  by  the  elas- 
ticity of  the  tissues 
compressing  it;  and 
it  may  be  coaxed  on  if  necessary  by  inserting  the 
curette  into  the  wound,  and  exerting  a  slight  degree  and  slight 
of  traction  force  on  the  lens,  thus  helping  it  onwards  traction, 
and  out  of  the  eye. 

The  lens  having  been  removed,  the  lids  are  to  be 
closed,  and  after  a  few  minutes  again  opened,  and  the 
eye  carefully  examined ;  any  small  particles  of  lenti-  Remove 
cular  matter  which  may  be  seen  in  the  anterior  chamber  iragments, 
should,  if  possible,  be  removed  with  the  curette.  The 
edges  of  the  flap  are  then  to  be  adjusted  and  the  lids  Close  lids, 
closed,  a  compress  and  bandage  being  at  once  applied 
over  both  eyes. 

Accidents  during  the  Operation. — Before  considering  Accidents 
the  after-treatment  to  be  followed  in  cases  of  flap  ex- 
traction,  I  may  advert  to  one  or  two  of  the  most 
common  mishaps  that  may  occur  during  the  operation, 
and  the  best  means  of  providing  against,  or  over- 
coming them. 

K  K 


498 


DISEASES  OF  THE  LENS. 


Escape  of 
aqueous. 


The  iris 
may  bo 
wounded . 


Enlarge 
too  small  a 
section. 


Fscape  of 
vitreous 
before  the 
lens. 


I  thint  it  always  very  advisable  to  dilate  the  pupil 
fully  with  atropine  before  attempting  to  operate  by  a 
flap  extraction.  If  the  pupil  does  not  dilate  fully 
under  the  influence  of  atropine,  then  I  strongly  recom- 
mend that  Graefe's  operation  should  be  performed  m 
place  of  the  proceeding  above  described.  If  it  is  de- 
termined to  administer  chloroform,  let  the  patient  be 
completely  under  its  influence  before  we  commence  the 
operation. 

If  while  the  section  through  the  cornea  is  being 
made  the  aqueous  escapes,  the  iris  will  very  probably 
protrude  before  the  edge  of  the  knife.  Under  these 
circumstances,  the  surgeon  should  make  gentle  pres- 
sure over  the  cornea  with  the  point  of  his  finger,  so  as 
to  force  the  iris  back  behind  the  blade  of  the  knife ; 
but  if  this  manipulation  does  not  succeed,  it  is  better 
to  cut  steadily  on,  and  finish  the  section,  cutting 
through  a  fold  of  iris  at  the  same  time.  A  knob  of 
iris  being  thus  shaved  ofi",  a  bridge  of  this  structure  is 
often  left  between  the  hole  thus  made  and  the  pupil ; 
this  strip  of  iris  had  better  be  divided  before  attempting 
to  remove  the  lens.* 

If  the  section  in  the  cornea  is  too  small  to  allow  the 
easy  egress  of  the  lens  from  the  eye,  do  not  try  to 
force  the  lens  through  this  insufficient  opening ;  any 
such  endeavour  will  lead  to  irreparable  damage  in  at 
least  fifty  per  cent,  of  the  cases  in  which  you  attempt 
it,  and  in  many  others  it  will  altogether  fail  to  effect 
the  object  in  view,  the  vitreous  rather  than  the  lens 
being  squeezed  out  of  the  eye.  Under  these  circum- 
stances, supposing  the  patient  not  to  be  under  the 
influence  of  chloroform,  both  he  and  the  surgeon  will 
have  to  exercise  all  the  patience  at  their  command, 
the  latter  endeavouring  to  enlarge  the  opening  in  the 
cornea  by  means  of  a  jaair  of  blunt-pointed  scissors, 
the  incision  being  carried  downwards,  so  as  to  leave 
an  ample  opening  through  which  the  lens  may  escape. 

Very  gentle  pressure  should  be  made  with  the 
curette  on  the  globe  of  the  eye,  so  that  in  squeezing 
out  the  lens  we  may  not  press  out  a  quantity  of  the 
vitreous  at  the  same  time.  If  any  of  the  vitreous 
escapes  before  the  lens,  we  should  at  once  cease  all 
pressure  on  the  globe  of  the  eye,  and  a  scoop  or  a 
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sharp  hook  may  be  passed  through  the  wound,  and 
the  lens  gently  withdrawn  from  the  eye. 

It  sometimes  happens  that  on  making  pressure 
upon  the  eye,  the  lens  does  not  readily  present  itself 
in  the  pupil,  in  consequence  of  our  not  having  suffi- 
ciently lacerated  the  capsule,  in  which  case  the  cysto- 
tome  must  be  re-introduced,  and  the  capsule  fully 
torn  open.  In  most  of  these  cases,  however,  it  is  an 
insufficient  section  in  the  cornea,  and  not  the  capsule 
of  the  lens,  which  is  at  fault. 

But  supposing  that  at  the  moment  the  lens  escapes  Loss  of 
through  the  opening  in  the  cornea,  a  gush  of  vitreous  vitreous 
follows,  the  eyelids  must  be  at  once  closed,  and  a  com- 
press  and  bandage  applied  over  both  eyes.  I  do  not 
beHeve  that  the  loss  of  a  small  quantity  of  vitreous 
from  the  eye  is  a  matter  of  consequence,  and  even  a 
fourth  of  the  vitreous  may  be  lost,  and  yet  the  patient 
make  a  very  good  recovery  ;*  nevertheless  authorities 
of  repute  declare  that  accidents  of  this  kind  are  to  be 
carefully  avoided,  for  loss  of  vitreous  they  think  likely 
to  be  followed  by  irido-choroiditis,  or  even  by  detach- 
ment of  the  retina. 

After  the  section  has  been  completed,  if,  on  opening 
the  eyelids  we  find  that  a  portion  of  the  iris  is  engaged 
in,  or  prolapsing  through  the  wound,  we  should  at  Prolapse  of 
once  endeavour,  by  means  of  a  gentle  rotatory  motion 
of  the  point  of  the  finger  over  the  closed  eyelid,  to  Replace  if 
return  the  prolapsed  iris  into  the  anterior  chamber.  possible. 

If  this  method  does  not  succeed,  the  best  plan  we  iridectomy, 
can  adopt  is  to  perform  iridectomy,  removing  the 
superior  section  of  the  iris.    We  may  save  an  eye  by 
this  proceeding  when  all  other  means  of  treatment 
would  fail.  If,  however,  the  patient  has  been  rendered 
perfectly  insensible  with  chloroform,  there  will  be  far  Prevented 
less  chance  of  a  prolapse  of  the  iris  taking  place  than  fj'^^''"''^" 
if  he  is  straining,  which  is  almost  sui'e  to  happen 
towai-ds  the  close  of  the  operation  if  chloroform  is  not 
employed. 

The  extraction  having  been  completed,  care  must  be  Gnard 
taken  in  closing  the  upper  lid,  otherwise  the  corneal  »saiust 
flap  may  be  turned  backwards.    To  prevent  this,  some  the  flap." 
of  the  cilia  should  be  taken  hold  of,  and  the  upper 
eyelid  gently  drawn  away  from  the  globe  as  the  lid  is 
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being  closed;  the  eye  must  then  on  no  accoTint  be 
again  opened. 

The  After-treatment  of  Flap  extraction— iiiis 
should  be  directed  in  the  first  place  towards  keeping 
the  edges  of  the  wound  in  the  cornea  in  accurate  apposi- 
tion, so  that  it  may  unite  by  the  first  intention ;  con- 
sequently, during  thirty-six  hours  after  this  opera- 
tion, the  eye  and  the  patient  must  be  kept  absolutely 
at  rest.  The  former  of  these  objects  may  be  secured 
t  applying  a  compress  and  bandage  carefully  over 

uni*oTby  both  eyes,  and  the  second,  by  keeping  the  patient  m 
vest.  i^ed,  and  everything  about  him  as  quiet   as  prac- 

ticable. 

Immediately  after  the  operation  a  little  cold  cream 
may  be  smeared  over  the  eyelids,  and  before  the 
patient  rises  from  the  operating  table  or  bed,  a_ piece 
of  soft  linen  is  to  be  laid  over  the  closed  eyelids  of 
both  eyes,  and  two  light  pads  of  cotton  wool  are 
placed  over  the  linen,  and  the  whole  secured  in  posi- 
tonSrX     tion  by  means  of  a  gauze  bandage,  so  as  to  keep  the 
and    "       eyes  at  perfect  rest;  if  all  goes  on  well,  the  bandage 
bandage.      ^^^^         -[^q  removed  for  thirty-six  hours.    I  ajDply 
the  bandage  very  Hghtly,  and  with  the  sole  object  of 
keeping  the  eye  at  rest,  and  the  edges  of  the  corneal 
section  in  apposition  till  they  have  united. 

The  bandage  having  been  adjusted  on  the  operating- 
table,  the  patient  must  be  conveyed  to  a  bed,  and 
directed  to  lie  as  much  as  possible  on  his  back  for  the 
first  few  hours  after  the  operation ;  he  may  then  be 
allowed  to  turn  on  either  side,  but  not  to  raise  his 
head  off"  the  pillow,  cough,  or  use  any  straining  effort, 
and  by  no  means  to  disturb  the  bandages.  If  the  eye  is 
bandaged  in  this  way  there  is  no  necessity,  and  in 
fact  it  is  not  advisable,  to  keep  the  patient  in  a  dark 
room.    If  there  is  much  pain  in  the  eye  towards  the 
evening  after  the  operation  has  been  performed,  the 
compress  must  be  removed  for  an  hour  or  so,  and  the 
eye  fomented  with  poppy -head  fomentations ;  the 
surgeon   should  under  these  circumstances  remain 
■with  his  patient  until  the  pain  has  subsided.  Together 
with  the  fomentation  a  drop  or  two  of  a  strong  solu- 
tion of  atropine  should  be  dropped  into  the  eye,  and 
then  the  elastic  bandage  without  the  compress  may  be 
there  is*      applied,  and  the  patient  may  soon  fall  off  to  sleep.  A 
fdin.  dose  of  morphia   also  may  be  given.    There  will 
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necessarily  be  some  uneasiness  in  the  eye  after  the 
operation,  but  this  is  to  be  expected. 

With  regard  to  diet,  the  patient  may  from  the  day 
of  the  operation  have  chicken  soup,  milk,  or  other  Liquid 
fluids  which  can  be  poured  into  his  mouth  with  a  food, 
feeding  cup ;  it  is  of  importance  not  to  allow  him  to 
rise  from  his  bed,  or  chew  any  hard  substance  daring 
the  first  twenty-four  hours  after  the  operation. 

Two_  days  having  passed  away  from  the  time  of  the  usual  diet 
operation,  we  may  allow  our  patient  more  liberty ;  he  after  two 
may  sit  up  and  begin  to  take  solid  food  ;  in  fact,  if  all 
has  gone  on  well,  he  may  now  return  to  his  usual 
dietary,  and  in  some  cases  beer  or  wine  may  be  taken,  stimulants 
in  others  it  is  necessary  to  abstain  from  stimulants  if  required, 
until  the  patient  can  move  about  a  little.  On  this  sub- 
ject Mr  Dixon  remarks — "  Independently  of  prolapsus 
iridis,  non-union  of  the  corneal  wound  results  from  the 
same  cause  which  prevents  the  union  of  a  flesh  wound, 
or  of  a  broken  bone — namely,  the  depression  of  the 
patient's  nutritive  functions  below  the  proper  standard 
of  vigour.    To  keep  an  old  and  feeble  person  upon 
'  slops'  for  several  days  after  extraction,  for  fear  in- 
flammation should  set  in,  is  surely  contrary  to  common 
sense,  and  to  all  analogy  in  sound  surgical  practice."* 

If  at  the  expiration  of  thirty-six  hours  we  remove  State  of  the 
the  bandage,  and  find  the  eyelids  of  the  eye  operated  J^lj^jij^f"!-'^'' 
on  of  a  natural  colour,  not  swollen,  and  no  purulent  the  eye.° 
discharge  escaping  from  between  them,  the  patient 
being  free  from  pain,  we  may  be  almost  sure  that  all  is 
going  on  well.    The  pad  and  bandage  must  be  again 
applied.    Any  unnecessary  opening  of  the  lids,  in 
order  to  ascertain  the  amount  of  vision  the  patient 
possesses,  is  most  injudicious. 

After  three  days,  we  may  gently  open  the  eye,  and  I^ook  at  the 
look  at  the  cornea  and  the  state  of  the  pupil ;  but  the  three  days 
compress  must  be  worn  for  the  first  five  days  after  the 
operation,  and  then  a  bandage  without  a  compress  may 
be  employed  for  three  days  more,  and  subsequently,  if 
all  is  well,  a  shade  may  be  substituted  for  the  band- 
age.   The  patient  must  be  kept  in  his  room  for  some 
fourteen  days,  after  which  he  can  generally  bear  the  May  be 
light,  and  may  be  allowed  to  use  his  eye.    A  month 
having  expired,  we  may  order  our  patient  suitable 


*  Dixon  "  On  Diseases  of  the  Eye,"  p.  325. 
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Com- 
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convex  glasses,  without  whicli,  I  need  hardly  say,  he 
will  not  obtain  the  full  advantages  which  the  removal 
of  the  opaque  lens  is  capable  of  affording. 

Accidents  following  the  0];)eration. — If  some  thirty- 
six  hours  after  the  operation,  the  patient  complains  of 
considerable  pain  in  the  eye,  without  any  apparent 
cause,  we  must  remove  the  bandage,  and  may  either  give 
a  full  dose  of  morphia,  or  inject  a  solution  of  morphia 
beneath  the  skin  of  the  temple.  A  cold  compress  over 
the  eye  may  be  useful  in  these  cases,  provided  the 
patient  is  not  subject  to  rheumatism  or  gout,  in  which 
case  warm  poppy-head  fomentations  may  be  found 
soothing,  and  a  light  bandage  should  afterwards  be 
applied  over  the  eye.  A  dose  of  castor-oil  is  some- 
times beneficial  under  these  circumstances. 

Supposing  the  patient,  withiu  two  days  of  the  opera- 
tion, suffers  from  considerable  pain  in  the  eye,  and  on 
opening  the  bandage  we  find  the  lids  puify  and  swollen, 
with  a  muco-purulent  discharge  oozing  from  between 
them,  we  shall  have  good  reason  to  fear  that  suppura- 
tion of  the  cornea  has  set  in,  and  we  should  at  once 
examine  the  eye.  If  diffuse  keratitis  has  begun,  the 
conjunctiva  will  be  found  chemosed,  the  corneal  flap 
may  appear  swollen  and  opaque,  the  edges  of  the 
wound  infiltrated  with  pus,  and  the  whole  cornea  hazy 
if  not  opaque ;  this  state  of  things  is  utterly  hopeless, 
the  disease  in  all  probability  having  commenced  in 
the  iris. 

It  may  be,  however,  that  the  suppurative  action  is 
limited  to  the  part  of  the  cornea  included  in  the  flap, 
in  which  case  we  may  still  hope  to  save  the  lower  part, 
A  strong  solution  of  atropine  should  be  applied  to  the 
eye  every  second  hour,  hot  compresses  must  be  em- 
ployed for  two  or  three  hours  night  and  morning,  and 
m  the  meantime  steady  pressure  must  be  made  upon 
the  eye  by  means  of  the  compress  and  bandage.  Full 
doses  of  morphia  should  be  given,  so  as  to  relieve  the 
pain  and  irritation  from  which  the  patient  sufi'ers,  and 
in  robust  and  healthy  patients  two  leeches  may  with 
great  advantage  be  applied  to  the  temple  over  the 
affected  eye  for  three  consecutive  days ;  in  weakly  sub- 
jects large  and  repeated  doses  of  the  tinctura  ferri  mu- 
riatis  and  chlorate  of  potash  are  sometimes  useful ;  and 
last,  but  not  least,  we  may  have  to  administer  port 
wine  and  beef-tea;  but  do  what  we  will,  we  shall 
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seldom  succeed  in  saving  an  eye  under  these  circum- 
stances. 

Among  the  lower  classes  we  not  unfrequeutly  find  Subacute 
subacute  suppurative  keratitis  commencing  in  hyper- 
action  in  the  iris,  following  flap  extraction.    Within  titis. 
thirty-siK  hours  of  the  operation,  on  opening  the  ban- 
dage, we  notice  some  muco-purulent  discharge  oozing 
from  between  the  lids  ;  the  patient  probably  complains 
of  little  or  no  pain  in  the  eye,  and  the  eyelids  are  not 
swollen,  but  on  everting  them  the  conjunctiva  is  found 
to  be  oedematous,  and  the  cornea  hazy,  the  pupil  filled 
perhaps  with  yellowish  lymph,  and  the  upper  section  of 
the  iris  presenting  spots  of  a  similar  kind  on  its  sur- 
face ;  the  edges  of  the  wound  are  gaping  open,  and  not 
the  slightest  sign  of  action  or  an  attempt  at  reparation 
is  apparent  in  the  parts.    Under  these  circamstances.  Employ 
we  must  endeavour  by  means  of  hot  bandages,  a  firm  ^q^™^^^^. 
compress,  stimulants  and  nourishment,  to  excite  natiire  lants, 
to  a  reparative  efibrt ;  but  do  what  we  will  she  is 
generally  incapable  of  responding  to  our  call,  and 
necrosis  of  the  cornea  follows. 

Another  danger  which  we  have  to  fear  after  extrac- 
tion is,  that  a  prolapse  of  the  iris  may  occur.    This  Prolapse 
accident  may  take  place  at  any  time  within  eight  days  °^  ins- 
from  the  operation,  as  the  wound  in  the  cornea  will  not 
have  thoroughly  healed  until  the  first  week  is  over,  and  During  first 
of  course,  till  then,  the  irin  may  at  any  moment  be  pro- 
truded  through  the  section ;  a  slight  straining  effort, 
such  as  a  cough  or  sneezing,  may  be  quite  sufficient  to 
produce  this  result. 

A  prolapse  having  taken  place,  the  patient  will  ex-  Symptoms, 
perienee  increased  irritation  and  pain  in  the  eye  ;  the 
lids  become  slightly  swollen,  and  a  muco-purulent  dis- 
charge is  observed  on  the  compress,  or  at  the  inner 
corner  of  the  eye.  On  opening  the  lids,  the  cornea 
appears  bright  and  clear,  but  the  lips  of  the  wound  are 
more  or  less  gaping,  and  a  i^ortion  of  the  iris  may  be 
seen  protruding  from  between  them. 

Under  these  circumstances,  the  prolapsed  j^ortion  of  Apply  arg. 
the  iris  should  be  touched  with  a  pencil  of  caustic,  and  ^^^j^p^g^g 
a  firm  compress  and  bandage  applied  over  the  closed 
eyelids,  and  kept  there  for  twelve  hours  ;  the  bandage 
may  then  be  removed,  and  the  lids  bathed  with  a  little 
tepid  water,  but  not  opened.  Some  cold  cream  having 
been  smeared  over  them,  the  compress  and  bandage 
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ing  extrac- 
tion ; 


About  the 
sixth  day. 


should  be  reapplied.  This  treatment  may  be  continued 
for  a  month,  the  nitrate  of  silver  being  employed  from 
time  to  time.  But  if  after  this  period  the  prolapse  is 
as  prominent  as  before,  it  will  be  advisable  to  incise 
it  with  a  broad  needle  ;  the  aqueous  behind  escapes, 
and  the  prolapse  contracts ;  the  compress  and  bandage 
must  then  be  reapplied.  This  little  operation  may  have 
to  be  repeated  every  other  day  or  so,  until  the  prolapse 
has  disappeared. 

If  this  treatment  does  not  succeed,  the  prolapse  may 
subsequently  be  snipped  off  with  a  pair  of  curved 
scissors. 

If  on  opening  the  eyelids  soon  after  the  operation 
we  find  a  large  and  widely  distended  section  with  a 
considerable  portion  of  the  iris  protruding  through  it, 
we  must  at  once  excise  the  prolapse  with  a  j^air  of 
scissors,  and  then  closing  the  lid  carefully  bandage  up 
the  eye.  Considering  the  steps  taken  in  flap  ex- 
traction, it  is  evident,  especially  in  large  hard  senile 
cataracts,  that  the  iris  Tinless  fully  dilated  with  atro- 
pine must  be  more  or  less  pressed  upon  and  bruised, 
as  the  lens  is  forced  through  the  pupil  and  out  of  the 
section  in  the  cornea ;  conseqiiently  we  might  expect 
to  meet  with  cases  of  iritis  after  this  yjroceeding,  and 
such  is  in  fact  one  of  the  complications  we  have  to 
contend  with ;  cases  of  apparent  sloughing  of  the 
cornea  not  unfrequently  commence  m  inflammation  of 
the  ii'is  after  flap  extraction :  but  by  far  the  most 
common  cause  of  iritis  is  occasioned  by  fragments  of 
the  capsule  and  cortical  matter  of  the  lens  being  torn 
off,  and  attaching  themselves  to  the  iris  set  up  con- 
siderable irritation  and  inflammation  in  the  part. 
Moreover,  no  one  can  have  watched  disease  involving 
the  posterior  layer  of  the  cornea,  without  observing  its 
liability  to  spread  to  the  iris ;  and  the  epithelium  of 
the  posterior  elastic  lamina  is  often  scraped  oft'  in  the 
passage  of  the  lens  from  the  eye. 

Iritis  may  come  on  within  the  first  six  days  after  an 
extraction  ;  it  may  commence  by  symptoms  of  violent 
and  rapidly  destructive  inflammation  in  the  part,  in- 
volving also  the  cornea  ;  on  the  other  hand,  everything 
may  seem  to  have  been  going  on  well  until  about  the 
fifth  day  ;  the  patient  then  begins  to  complain  of  pain 
in  the  eye,  and  on  examining  it  we  may  discover  all 
the  symptoms  and  appearances  of  iritis :  it  is  unneces- 
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sary  for  me  to  recapitulate  these  here,  as  tliey  are 
fully  described  ia  the  section  treating  of  iritis. 

With  regard  to  treatment,  we  should  apply  two  Treatment, 
leeches  to  the  temple  over  the  affected  eye  for  three 
consecutive  days,  but  atropine  will  be  our  mainstay,  Atropine, 
and  must  be  freely  employed.   But  if  small  particles  of 
lenticular  matter  are  seen  attached  to  the  iris,  or  lodged 
between  it  and  the  cornea,  and  if  the  pupil  will  not 
dilate  under  the  influence  of  atropine,  it  is  well  to  give 
the  patient  chloroform,  and  making  an  opening  in  the 
cornea,  to  remove  all  the  lenticular  matter  we  can  see  Remove 
with  a  scoop.    If  we  are  in  any  doubt  as  to  there  being  lenticular 
lenticular  matter  behind  the  iris,  which  we  cannot  re- 
move,  we  hesitate  to  perform  an  iridectomy  ;  excision  iridectomy j 
of  the  iris  is,  however,  sometimes  followed  by  favour- 
able results  under  these  circumstances.    The  question 
arises  as  to  the  advisability  of  attempting  to  reduce 
the  iritis,  and  subsequently  performing  an  iridectomy 
if  the  pujjil  is  closed.    I  think,  if  on  examining  the  When  to  be 
patient's  eye  on  the  third  day,  we  find  the  cornea  hazy,  resorted  to. 
pupil  dull  if  not  closed  with  lymph,  iris  refusing  to  di- 
late under  atropine,  and  the  jDatient  in  great  pain,  we 
may,  having  placed  the  patient  under  chloroform, 
excise  a  fourth  of  the  iris  ;  but  if  the  case  has  been 
allowed  to  run  on  for  twelve  or  fifteen  days  I  would 
recommend  its  being  treated  simply  for  ii-itis,  and  an 
iridectomy  being  performed  when  all  active  symptoms 
of  inflammation  have  passed  away ;  or  an  incision 
through  the  closed  pnj^il,  may  under  these  circum- 
stances be  all  that  is  necessary ;  but  the  operation  had 
better  not  be  performed  until  hyperaction  has  appa- 
rently ceased  in  the  iris  and  parts  around  it. 

Supposing,  however,  that  on  oi>ening  the  eye  on  the  Atropine, 
third  clay  after  the  operation  we  find  a  discharge  from 
the  conj  unctiva,  the  cornea  hazy  and  pupil  occupied  by 
lymph,  we  must  try  the  effect  of  constant  instillation  of 
atropine,  and  smearing  the  extract  of  belladonna  and 
atropine  over  the  patient's  brow.  The  atropine  should 
be  used  in  this  way  for  twenty-four  hours,  and  should 
the  pupil  dilate  under  its  influence  we  may  trust  to 
time  and  treatment,  taking  care  to  keep  the  eye  at 
perfect  rest  with  a  pad  and  bandage. 

The  most  dangerous  complication  that  can  occur  Rupture  of 
after  extraction  of  the  lens,  is  the  i-upture  of  some  of  '^^'^"^ . 
the  vessels  of  the  retina  or  choroid.  The  operation  has, 


506 


DISEASES  OF  THE  LENS. 


a  hopeless 
case. 


Modifica- 
tions OP 
Flap  Ex- 
tkaction. 

Iridec- 
tomy; 

some 
weeks  be- 
fore eictrac- 
tion. 

Objections. 


Iridec(omy 
after  ex- 
traction. 


Imme- 
diately be- 
fore re- 
moval. 


Eemoval  of 
lens  in  its 
capsule. 


perhaps,  been  an  easy  one,  but  within  a  few  minutes  of 
the  removal  of  the  lens,  the  patient  complains  of  great 
pain  in  the  eye,  and  to  our  dismay,  on  opening  the 
lids,  we  find  the  anterior  chamber  not  only  full  of 
blood,  but  blood  oozing  out  through  the  wound  in  the 
cornea. 

A  case  of  this  kind  is  utterly  hopeless  :  we  can  do  no 
more  than  apply  ice  over  the  eye,  so  as  to  check  the 
bleeding,  but  as  an  organ  of  vision  the  eye  is  completely 
destroyed,  and  can  never  recover.  This  accident  may 
occur  some  hours  after  the  operation,  if  the  patient 
sneezes  or  coughs  violently. 

Modifications  of  Flap  Extraction. — I  may  now 
proceed  to  consider  some  of  the  principal  modifications 
of  the  flap  operation  which  have  been  advocated  within 
the  last  few  years. 

Iridectomy  in  E.draction. — It  has  been  proposed  to 
excise  a  portion  of  the  iris  some  weeks  before  the  ex- 
traction. In  the  first  instance  iridectomy  is  to  be 
practised  on  the  upper  section  of  the  iris,  and  after  six 
weeks  or  two  months  the  lens  is  to  be  removed  as  usual 
by  means  of  the  flap  operation.  Against  this  proceed- 
ing it  is  advanced  that  few  patients  will  consent  to 
undergo  two  operations  of  this  kind  if  it  is  possible  to 
do  all  that  is  necessary  at  once. 

Iridectomy  has  been  ])ractised  immediately  after  the 
extraction  of  the  lens  with  success  by  Professor  Jacob- 
son  ;  he  removes  the  lens  in  the  first  instance  through 
a  flap  formed  from  the  lower  part  of  the  cornea,  and 
he  then  excises  a  fourth  of  the  corresiDonding  section 
of  the  iris. 

Lastly,  an  iridectomy  may  with  the  greatest  ad- 
vantage be  made  immediately  before  the  removal  of  the 
lens ;  the  section  being  an  upper  one,  the  superior 
fourth  of  the  iris  is  excised,  and  the  lens  removed  as 
usual.  In  old  subjects,  whose  pupils  do  not  dilate 
under  the  influence  of  atropine,  and  particularly  if 
adhesions  exist  between  the  iris  and  capsule,  an  iridec- 
tomy, made  at  the  time  of  the  operation,  vastly  lessens 
the  dangers  to  which  such  an  eye  is  exposed  from  flap 
extraction. 

The  Removal  of  the  Lens  in  its  Capsule.— This  is  by 
no  means  a  new  naethod  of  extracting  the  lens,  having 
been  practised  with  varying  success  since  1773,  and 
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lately  strongly  advocated  by  Dr.  Pagenstecher  and 
M.  Sperino ;  and  I  certainly  agree  with  these  surgeons, 
believing  that  if  it  were  possible  in  every  case  npon 
which  we  operate  to  remove  the  lens  in  its  capsnle, 
without  damaging  the  other  structures  of  the  eye,  we 
should  have  reached  perfection  in  the  extraction  of 
cataracts. 

The  object  we  have  in  view  in  the  operation  now  prevents 
under  consideration  is  to  remove  the  lens  without  capsular 
opening  its  capsule.   The  advantages  it  offers  are,  that  ^'^^-j^ftis, 
no  capsular  cataract  can  possibly  form,  and  there  is 
no  chance  of  any  soft  lenticular  matter  being  left 
clinging  to  the  iris,  and  setting  up  irritation  and  in- 
flammation in  that  delicate  structure :  and  the  greater 
my  experience  in  these  matters,  the  more  convinced  I 
am  that  most  of  our  failures  in  extraction  are  due  to 
the  fact  of  soft  lenticular  matter  and  capstile  being 
left  in  the  eye  after  the  removal  of  the  lens. 

Atropine  having  been  applied  so  as  fully  to  dilate 
the  pupil,  the  patient  is  to  be  laid  on  his  back.  The 
surgeon,  standing  by  the  side  of  his  patient,  applies 
the  stop-speculum ;  and  the  eye,  being  fixed  with  a 
pair  of  forceps,  an  upward  linear  incision  is  to  be  made 
through  the  sclerotic,  immediately  beyond  the  margin  The  section 
of  the  cornea,  the  same  precautions  being  taken  in  in  sclerotic, 
making  the  section  as  I  have  already  described  in  the  iridectomy, 
case  of  ordinary  flap  extraction.    A  portion  of  the  iris 
is  then  to  be  excised,  and  gentle  pressure  exercised 
with  the  curette  upon  the  lower  part  of  the  sclerotic, 
and  at  the  same  time  counter-pressure  is  to  be  made  Gentle 
with  the  point  of  the  fingers  upon  the  upper  part  of  pressure, 
the  eyeball.    In  this  way  the  lens  in  its  capsule  may 
be  gently  forced  out  of  the  eye.    If  the  lens  is  not 
readily  displaced  upon  slight  pressure  being  made  on 
the  globe  of  the  eye,  a  shallow  round  curette  may  be 
inserted  behind  the  lens,  and  a  gentle  traction  exerted  or  traction, 
on  the  lens,  so  as  to  start  it  from  its  position. 

In  making  the  flap,  we  must  keep  slightly  external  The  section 
to  the  margin  of  the  cornea,  so  as  to  leave  as  large  an  must  be 
opening  as  possible,  through  which  the  lens  may  escape,  ^"^^  °- 
its  bulk,  when  contained  within  the  capsule,  being  con- 
siderable. 

This  operation  is  no  doubt  a  very  valuable  one,  and  KesuUs 
often  leads  to  most  favourable  results.  Even  supposing  favourable, 
there  is  a  difficulty  in  extracting  the  lens  in  its  capsule, 
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the  latter  may  be  opened,  and  the  operation  completed 
as  in  ordinary  flajD  extraction  ;  in  fact,  it  will  be  advis- 
able to  resort  to  this  proceeding,  unless  the  lens  and 
capsule  pass  through  the  section  in  the  cornea 
upon  slight  pressure  being  made  on  the  eyeball :  any 
extra  force  is  likely  to  squeeze  out  a  considerable  quan- 
tity of  the  vitreous  :  and  we  cannot  too  strongly  insist 
on  the  fact,  that  in  extracting  a  cataract  force  must 
never  be  employed. 

The  operation  which  I  have  practised  in  a  very  large 
number  of  cases  within  the  past  few  years,  is  a  modi- 
fication of  the  proceeding  I  have  described  in  former 
editions  of  this  work,  under  the  heading  of  "  modified 
linear  extraction."  I  found  that  by  making  an  incision 
through  the  extreme  outer  margin  of  the  cornea,  and 
then  removing  the  lens  with  a  scoop,  that  I  seldom 
lost  an  eye  from  suppuration  of  the  cornea — an  accident, 
in  spite  of  all  our  care,  too  common  among  the  natives 
of  Lower  Bengal,  if  operated  on  by  means  of  the  ordi- 
nary flap  extraction.  I  was  always  rather  indisposed 
to  iridectomy  in  extraction,  upon  the  principle  of  not 
removing  from  the  eye,  or  any  other  part  of  the  body, 
any  structure  which  could  be  retained  without  inter- 
fering with  the  result  of  the  operation.  And  as  I  have 
before  remarked,  in  addition  to  this  objection  to  ex- 
cising a  part  of  the  iris,  it  appeared  very  certain  to 
me,  that  in  cases  in  which  the  pupil  dilated  fully  under 
the  influence  of  atropine,  the  dangers  which  the  eye 
ran  in  extracting  the  lens  was  not  so  much  from 
bruising  of  the  iris,  as  from  leaving  detached  portions 
of  lenticular  matter  and  capsule  in  the  eye ;  these 
loose  organic  substances  in  the  eye,  and  the  unjusti- 
fiable endeavours  to  force  a  lens  through  a  section  in 
the  cornea  too  small  to  permit  it  to  glide  through, 
seemed  to  me  the  sources  of  many  of  my  unsuccessfui 
cases  of  extraction :  and  in  order  if  possible  to  obviate 
these  difficulties,  and  almost  in  ignorance  of  what  was 
going  on  in  other  places,  it  would  seem  that  I  have 
settled  down  into  performing  an  operation  for  extrac- 
tion very  similar  in  many  respects  to  that  practised  by 
several  other  surgeons  in  Europe. 

Tlie  pupil  having  been  kept  widely  dilated  with 
atropme  for  two  or  three  days  before  the  operation, 
the  patient  is  laid  on  his  back,  and  placed  under  the 
mfluence  of  chloroform.  The  operator  adjusts  a  stop- 
speculum. 
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Supposing  the  right  eye  is  to  be 
operated  upon,  the  siii'geon  standing 
behind  his  patient  with  a  pair  of  fixing 
forceps,  seizes  a  fold  of  the  conjunctiva 
together  with  the  tendon  of  the  inter- 
nal rectus,  so  as  to  have  a  steady,  firm 
hold  of  the  eyeball,  and  in  the  other 
hand  takes  a  shoi't  and  broad-bladed 
triangnlar  knife  (Fig.  38),  and  thrusts 
its  point  through  the  line  of  junction 
of  the  cornea  and  sclerotic,  on  the  tem- 
poral side  of  the  eye.  The  blade  of  the 
knife  is  to  be  passed  steadily  onwards 
nearly  up  to  its  heel  (Fig.  39),  so  that 


Fig.  38. 


Directions 
for  making 
the  section. 


Form  of 
the  knife. 


Fig.  39. 


the  incision  made  through  the  sclerotic 
is  at  least  half  an  inch  long.  The  point 
of  the  lance-shaped  knife,  entering  the 
eye  at  the  junction  of  the  cornea  and 
sclerotic,  it  is  evident  that  as  the  blade 
of  the  instrument  is  thrust  into  the 
anterior  chamber,  parallel  to  and  in 
front  of  the  iris,  that  the  extremities 
of  the  incision  will  extend  into  the 
sclerotic. 

The  knife  is  to  be  withdrawn  very 
slowly  from  the  eye,  so  as  to  prevent 
the  sudden  escape  of  the  aqueous 
humour,  which  may  cause  the  pupil 
to  contract.  The  speculum  and  hold 
of  the  internal  rectus  being  retained, 
the  scoop  (Fig.  40)  is  to  be  inserted 
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so  far  into  the  anterior  chamber  as  to  enable 
us  to  reach  the  margin  of  the  pupil;  the 
handle  of  the  instrument  being  raised  and 
its  rounded  extremity  depressed,  the  latter 
evidently  rests  on  the  capsule  of  the  lens, 
immediately  within  the  margin  of  the  pupil. 
The  scoop  is  now  to  be  slightly  withdrawn, 
still  keeping  its  extremity  on  the  lens,  but 
so  as  to  draw  open  the  pupil  far  enough 
to  enable  us  to  pass  the  scoop  round  the 
outer  circumference  and  thus  behind  the 
lens  (Fig.  41),  the  scoop  being  thrust  on- 
wards along  the  jjosterior  capsule,  until  its 
bent  and  toothed  extremity  embraces  the 
inner  margin  of  the  lens ;  in  this  way  the 

Fig.  41. 


lens  comes  to  lie  in  the  concavity  of  the 
scoop,  and  may  be  removed  from  the  eye 
(Fig.  42),  if  possible  without  breaking  the 
capsule.  Should  the  capsule  of  the  lens 
be  ruptured,  however,  during  the  above- 
described  manipulation,  the  bulk  of  the  lens 
must  still  be  drawn  out  of  the  eye  by  means 
of  the  scoop ;  and  subsequently  particles  of 
lenticular  matter  remaining  in  the  anterior 
chamber  must  be  taken  away. 

In  performing  this  operation,  my  aim  is 
to  remove  the  lens  in  its  capsule,  par- 
ticularly if  there  is  much  transparent  cor- 
tical matter  round  the  lens,  which  would 
escape  detection  at  the  time  of  the  operation, 
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and  adhering  to  the  iris,  might  excite  inflammation  of 
that  part.  Moreover,  in  cases  of  senile  cataract,  the 
capsule  often  adheres  to  the  lens  with  considerable 
tenacity,  and  may  therefore  the  more  readily  be  re- 
moved with  the  lens. 

After  the  lens  has  been  taken  away,  I  adjust  a  com- 
press and  bandage  over  both  eyes,  and  the  patient  is 
removed  to  his  bed.  . 

Thirty-sLx  hours  after  the  operation,  if  there  is  pain  Atropine 
m  the  eye  I  usually  evert  the  lower  lid,  and  drop  a  J? 
solution  of  atropine  into  the  eye.    If  the  pupil  ex-  tion.°^''"*" 
pands  under  the  influence  of  the  mydriatic,  we  need 
have  no  further  a,pprehension  as  to  the  result  of  the 
case  ;  but  if  the  iris  refuses  to  respond  to  atropine,  we 

Fig.  42.  # 
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have  to  fear  that  iritis  may  supervene.  I  have  been 
in  the  habit  of  performing  the  operation  above  de- 
scribed in  instances  of  senile  cataract,  in  which  the 
pupil  dilated  very  slowly,  and  never  very  fully  under 
atropine,  with,  however,  this  important  addition  :  after 
having  made  my  incision  into  the  eye,  I  excise  a  fourth 
of  the  external  section  of  the  iris,  and  then  passing  the 
scoop  behind  the  lens,  ease  it  out  of  the  eye  without 
dividing  the  capsule. 

^  The  After-treatment  is  to  be  carried  out  upon  pre-  After- 
cise\y  the  same  principles  as  those  I  have  indicated  in  treatment 
instances  of  flap  extraction ;  but  these  rules  may  be  extraction, 
less  r  igorously  enforced.    The  greater  the  care  imme- 
diately after  the  operation,  the  less  chance  of  sub- 
sequent evil. 
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Witli  regard  to  the  complications  that  may  occur 
after  this  operation,  I  wonld  refer  the  reader  to  the 
observations  already  made  under  the  head  ot  flap 
extraction ;  they  are  to  be  treated  m  precisely  the 
same  way,  and  I  need  not  therefore  reiterate  the  re- 
marks I  have  already  made  on  the  subject. 

Linear  Extraction.— The  operation  of  linear  ex- 
traction has  undergone  various  modifications,  and  is 
now  hardly  to  be  recognised  under  its  old  name ;  it  is, 
in  fact,  generally  described  as  the  Traction  operation. 

Gibson's  Operation.— Linear  extraction,  as  described 
by  Mr.  Gibson,  is  a  proceeding  which  is  seldom  resorted 
to  at  present.    It  consists  in  dilating  the  pupil  and 
lacerating  the  capsule  with  a  needle,  as  if  operating 
for  solution— only  the  capsule  must  be  more  freely 
incised.   The  aqueous,  in  consequence,  gains  access  to 
the  lens,  and  renders  its  already  degenerated  fibres 
still  softer.    Some  four  or  five  days  after  the  needle 
operation,  an  incision  is  to  be  made  through  the 
cornea,,  so  as  to  allow  of  the  introduction  of  a  curette 
into  the  anterior  chamber ;  the  instrument  being  now 
turned  edgeways,  so  as  to  open  the  wound  in  the 
cornea,  the  soft  lenticular  matter  escapes,  together 
with  the  aqueous,  from  the  eye.    It  will  be  evident 
that  this  operation  can  only  be  employed  in  instances 
of  soft  cataract;  and  even  then  it  is  attended  with 
considerable  danger,  in  consequence  of  the  irritation 
that  may  be  set  up  from  the  pressure  exerted  by  the 
swollen  iens  in  the  eye,  or  from  small  pieces  of  cortical 
matter  which  may  be  left  attached  to  the  iris.  _ 

The  Linear  or  Traction  Oiieration,  as  described  by 
Messrs.  Bowman  and  Critchett,  is  performed  as  fol- 
lows :*  The  patient  having  been  laid  on  his  back,  and 
the  stop-speculum  introduced,  the  surgeon  fixes  the 
eyeball  with  one  hand  by  means  of  a  pair  of  toothed 
forceps  :  and,  taking  an  iridectomy  knife  in  the  other, 
makes  an  opening  through  the  corneo-sclerotic  junc- 
tion at  its  upper  part. 

The  opening  must  occupy  about  a  fourth  of  the 
circumference  of  the  cornea,  so  as  to  allow  the  intro- 
duction of  the  scoop  into  the  eye.    In  the  case  of  a 


*  Ophthalmic  Hospital  Reports,  vol.  iv.  p.  315. 


VON  graefe's  modified  linear  extraction.  513 

soft  cataract,  there  will  be  no  necessity  to  make  quite 
so  large  an  opening  as  this.  ^ 

The  incision  having  been  completed,  a  fold  of  iris  is  Irideetomv 
to  be  excised,  asm  iridectomy.    Should  there  be  any  ' 
bleeding  into  the  anterior  chamber,  the  curette  must  at 
be  introduced  between  the  lips  of  the  incLtn  and  -ntT 
aI^^I^  pressed  upon  the  sclerotic  edge  of  the  wound 
At  the  same  time,  the  tendon  of  the  inferior  rectus 

gently  pulled  downwards,  so  as  to  cause  just  sufficient 
chaSber        ''^''^^'^         ''^''"'^  ''''^  ^^^^^'i^' 
The  capsule  of  the  lens  is  then  to  be  lacerated  freely  The  capsule 
11  possible,  as  far  as  the  suspensory  ligament-  but  iveelv 
that  structure  should  not  be  broken  thrSugh  if'  it  is 
possible  to  avoid  doing  so.    If  much  transparent  cor- 
ticai  substance  surrounds  the  opaque  part  of  the  lens 
Mr.  Bowman  inserts  the  point  of  the  pricker  into  the 
lens-substance,  and  then  slightly  rotates  the  body  of 
the  lens  on  its  antero-posterior  axis,  so  as  to  loosen  it 
from  the  capsule.    If  this  is  not  done,  the  cataract  is 
very  apt  to  adhere  to  the  capsule. 

The  lens  is  then  to  be  removed  with  a  scoon  or  Th«  i 
traction  instrument,  which  is  to  be  introduced  through  ^o^X'h 
tlie  wound  m  the  cornea,  and  passed  gently  onwards 
between  the  capsule  and  the  nucleus  of  the  lens  The 
lens  having  been  secured  by  the  scoop,  the  instrument 
IS  to  be  withdrawn  from  the  eye,  and  with  it  the  lens 
Any  small  portions  of  lenticular  matter,  which  maybe 
lett  behind  in  the  anterior  chamber,  are  to  be  carefully 
removed  with  the  scoop  or  the  suction  instrument 
and  the  eye  is  then  to  be  closed,  and  a  compress  and 
bandage  applied  over  it. 


TION. 


Von  Graefe  s  Modified  Linear  Extraction.*—  v  Ghop 
Ihe  patient  having  been  placed  under  the  influence  "odifica 
ot  chloroform,  the  lids  separated  by  an  adjustable 
speculum  and  the  eyeball  drawn  downwards  by  forceps 
apphed  immediately  belo^v  the  cornea,  the  operation 
IS  commenced. 

Step  I.  The  Incision.~The  point  of  a  long  narrow- 
bladed  knife,  with  the  cutting  edge  directed  upwards, 


*  Ophthalmic  Jievietc,  vol.  iii.  p.  25. 
L  L 
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,  T^-  is  inserted  in  the  sclerotic,  near  tlie  upper  and  outer 
lioSr;  portion  of  the  cornea,  at  the  point  A  (Fag  43),  so  as 
making  the  i  ^er  the  anterior  chamber  as  peripherally  as  pos- 
sectiou.  order  to  widen  the  extent  ot 

Fig  43       the  inner  wonnd,  the  point  should  at 
first  be  directed  downwards  and  m- 
B  ■/^'~~^<'^    wards  towards  C,  and  then  when  the  blade 
/  ^     has  advanced  about  3|  lines  into  the  an- 

Vc       J     terior  chamber,  the  point  of  the  knife  is 
to  be  directed  up  and  along  to  B,  where 
the  counter  puncture  is  to  be  made;  great 
care  must  be  taken  that  this  point  does  not  lie  too  far 
back  in  the  sclerotic.    Only  when  the  knife  has  ad- 
vanced fully  three  lines  and  a  half  withm  the  visible 
portion  of  the  anterior  chamber  should  the  handle  be 
lowered,  and  the  instrument  directed  along  the  scleral 
border  on  to  B.    As  soon  as  the  resistance  to  the 
point  is  felt  to  be  overcome,  showing  the  counter- 
puncture  to  be  accomplished,  whether  the  uplifted 
colli unctiva  be  transfixed  or  not,  the  knife  must  im- 
mediately be.  turned  steeply  forwards,  the  back  of  it 
being  almost  directed  to  the  centre  of  the  ideal  sphere 
of  the  cornea,  when  the  incision  is  to  be  continued  m 
this  plane  :  first,  by  boldly  pushing  the  knife  onwards, 
and  then,  after  its  length  is  exhausted,  drawing  it 
backwards.    Should  this  latter  movement,  though 
generally   sufficient,   fail   completely  to  divide  the 
scleral  border,  the  sawing  manoeuvre  must  to  a  less 
extent  be  repeated.    As  soon  as  the  last  bridge  of  the 
scleral  border  is  cut  through,  the  knife  lies_  freely 
moveable  under  the  uplifted  conjunctiva,  which,  in 
order  to  avoid  the  formation  of  too  long  a  flap  (the 
proper  height  is  2"'),  must  now  be  divided  by  a 

sawing  movement  horizontally  forwards,  or  even 
forwards  and  downwards. 
I  belli-  Step  11.  The  Iridectomy— The  holding  forceps 
ctomy.  having  been  handed  to  an  assistant,  with  a  straight 
pair  of  iridectomy  forceps,  we  lift  the  conjunctival 
flap  of  the  iDrolapsed  iris ;  and  reflect  it  down  over  the 
cornea,  when  the  prolapsed  portion  of  iris  appears 
perfectly  bare.  Hereupon,  the  prolapse  of  the  iris  is 
seized  with  the  forceps  at  its  central  and  most  vaulted 
portion.  It  is  gently  pulled  upon,  so  as  to  make  it 
present  a  triangular  shape,  and  excised  at  its  base 
from  one  corner  of  the  wound  to  the  other,  to  which 
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end  usually  two  slight  strokes  of  tlie  scissors  are 
required,  cai-e  beiug  taken  that  little  ta^^s  of  iris  are 
not  left  involved  in  the  angles  of  the  wound  After 
excising  the  ins,  we  should  direct  our  attention  to  the 

itl  X^^i  ^  if       fi^d  that 

Its  angles  are  curled  upwards,  or  involved  in  the 

curette,  so  that  the  sphincter  comes  to  be  in  its 
normal  position  Hat  upon  the  capsule  of  the  lens  If 
fl.  ;  T  °f  operation  haemorrhage  takes 
place  into  the  anterior  chamber,  the  blood"  may  b. 
evacuated  by  pressing  on  the  cornea  with  a  ^soft 
sponge;  in  some  instances  it  may  be  necessary  to  lift 
up  the  corneal  flap,  and  squeeze  the  blood  out  of  the 
anterior  chamber  by  rubbing  the  lower  lid  on  the 
coriiGjx, 

step  III.  Laceration  of  the  The  operator  ,  r 

having  resumed  the  fixing  forceps,  now  with  a^  cystl-  'n^^' 
tome  properly  bent,  and  which  is  armed  with  a  fleam  '^'^P^^i^- 
divides  the  capsule  freely  by  two  or  three  successive' 
rents,  beginning  from  the  lower  edge  of  the  pupil,  and 
ascending  successively  along  its  nasal  and  temporal 
margins  near  to  the  upper  equator  of  the  Ions. 
.  ..l-^'        ^mc«.,i/o«  of  the  Lens.-^U  mode  of  eva-  4.  E.aeua- 
cuatmg  the  lens  varies,  according  to  the  amount  of o'  ti^e 
soft  surface  matter.    Where  there  is  plenty  of  it  the 
delivery  is  as  a  rule,  eff-ected  without  the  introduction  J/eslurf  ir 
of  any  instrument,  merely  by  external  pressure.    Tiie  i,' 
back  ot  a  broad  and  moderately  arched  spoon  is,  close 
to  the  centre  of  the  incision,  ganiXj  pressed  against  the 
sclera,  so  that  the  wound  is  made  to  gape.    Thus  cor- 
tical masses  are  caused  to  escape,  and  the  vertex  of 
the  nucleus  presents  itself.    In  order  to  promote  as 
much  as  possible  the  thorough  exit  of  the  latter,  the 
back  ot  the  spoon  is  made  to  glide  along  the  sclera: 
first,  with  an  equable  degree  of  pressure  laterally 
towards  the  corners  of  the  wound,  and  thereupon, 
withdrawing  it  from  the  wound,  upwards  with  a  con- 
tinuous increase  of  pressure.    If  during  these  move- 
ments the  diameter  of  the  nucleus  present  itself,  the 
pressure  is  more  and  more  abated,  and  the  delivery 
may  be  completed  by  api^lying  the  end  of  the  spoon 
to  the  projecting  edge  of  the  nucleus.    If  there  be  but 
a  thin  stratum  of  soft  cortex,  the  recommended  "  slide 
mauceuvre"  may  likewise  be  tried,  but  ought  to  be 
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By  the  use 
ol'  a  hook  iu 
harder 
forma. 


Modifica- 
tion. 


abandoned  as  soon  as  we  observe  that  during  the 
lateral  movements  no  presentation  ensues.  In  this 
event,  the  hook  must  be  resorted  to,  which  m  the  case 
of  hard  cataract  is  required  ah  xniUo.  The  blunt 
hook  which  Von  Graefe  was  in  the  habit  of  em- 
ploying has  the  form  represented 
Fig.  44.  Fig.  45.  Fig.  44,  and  has  its  stem  bent 
^  such  a  manner  as  to  enable  it  to 
readily  pushed  under  the  nucleus 


-■).  Kemov- 
iiiir  corti- 
chI  frag- 
ments. 


Ill 

in 
be 
It 


IS  first  laid  flat  on  the  opening  made 
in  the  capsule  :  thereupon  drawn  l)ack 
over  the  near  edge  of  the  nucleus, 
when,  by  a  suitable  elevation^  of  the 
handle,  it  is  brought  in  the  direction 
of  the  posterior  cortex,  along  which  it 
is  then  pushed  forward  on  the  flat, 
until  it  has  passed  the  posterior  pole 
of  the  nucleus.    The  instrument  is 
now  between  the  fingers  rotated  around 
its  axis,  so  that  the  plane  of  the  curved 
extremity  of  the  hook  exchanges  its 
horizontal  for  the  vertical  position ; 
or  should  resistance  be  felt,  an  oblique 
one  ;  and  the  nucleus,  or  as  the  case 
may  be,  the  whole  lens,  is  by  a  gentle 
traction  carried  towards  the  incision. 

Von  Graefe  more  recently  strongly 
advocated  the  removal  of  the  lens  by 
pressure  on  the  lower  portion  of  the 
cornea  with  a  vulcanite  curette.  The 
eye  being  fixed  by  means  of  a  pair  of  forceps  holding 
a  fold  of  conjunctiva  below,  and  to  the  inner  or  outer 
side  of  the  cornea,  the  curette  is  placed  along  the  lower 
margin  of  the  cornea,  and  pressure  made  backwards 
and  upwards  as  in  ordinary  flap  extraction,  the  same 
precautions  being  taken  as  I  have  already  described 
when  considering  the  older  operation. 

Steii  V.  Clearing  of  the  Pupil,  and  Coaptation  of  the 
Wound. — Von  Graefe  adds,  if,  as  happens  in  the  ma- 
jority of  cases,  after  extraction  of  the  nucleus,  cortical 
masses  remain,  they  must  be  evacuated  by  gentle 
pressure  and  friction,  exercised  with  the  finger-ends 
through  the  medium  of  the  lids,  and  in  accordance 
with  the  well-known  rules  for  the  same  purpose  ob- 
sei'ved  in  Hap  extraction.    Only  in  exceiDtional  cases 
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may  a  small  spoon  be  introduced  for  the  removal  of 
isolated  cortical  fragments,  which  may  be  partially 
adherent  to  the  capsule.  Very  delicate  coatings  of 
the  capsule,  zf  their  evacuation  be  difficult,  are  better 
left  behind ;  but,  on  the  whole,  as  complete  a  removal 
Sp^wnntll  should  be  insisted  on.  Finally,  closing  the 

tne  wound  is  to  be  cleared  with  forceps  from  any  ad-  wouikL 
herent  ins,  pigment,  or  coagula,  and  the  conjunctival 
flap  replaced  in  its  proper  position. 

Kegarding  the  ajt<,r-treat,nent,  I  may  be  brief.    The  After-treat- 
nsual  compressive  bandage  must  be  applied,  and  first 
renewed  five  or  six  hours  after  the  operation,  after- 
wards twice  (or  even  once)  a  day.    In  regard  to  light, 
the  habitual  cautious  must  be  observed.    Hest  is  to  be 
recommended,  but  less  rigorously  than  after  flap  ex-  Les,  rigo- 
traction.    If  necessary,  the  patient  may  pass  even  ''""^  than 
the  first  days  following  the  operation  out  of  bed.  'mLT' 
Kespectmg  the  diet,  everything  may  be  allowed  ex- 
cepting  stimulants  and   such   ahmeiits  as  require 
mastication.    From  the  second  day  I  apply  atropine 
(usually  twice  a  day),  chiefly  to  prevent  coalescence  of 
the  two  corners  of  the  sphincter  with  the  capsule. 
Only   where   copious   conjunctival    secretion  either 
existed  before  or  became  apparent  after  the  operation,  I 
defer  the  application.    If  anything  untoward  occurs,  a 
cautious  yet  accurate  examination  (always  by  artificial 
light)  must  decide  whether  it   originate  from  the 
wound,  the  cornea,  the  iris,  or  the  capsular  cells,  when 
the  proper  measures  have  to  be  taken  in  accordance 
with  the  customary  rules.    With  reference  to  the 
section,  Mr.  G.  Lawson  and  other  surgeons  who  have 
extensively  practised  _Vou  Graefe's  operation,  advise 
that  the  line  of  incision  should  commence  at  a  point 
corresponding  to  the  ujiper  edge  of  the  pupil,  the 
section  being  made  entirely  in  the  cornea ;  and  that 
only  a  small  ])iece  of  the  central  portion  of  the  iris 
should  be  excised. 


LiEBREicii's  _  Operation  for  Cataract.— The  fol- 
lowing is  Mr.  Liebreich's  description  of  his  operation : — 

The  incision  of  the  cornea  is  to  be  made  with  the 
smallest  possible  Graefe's  knife  in  the  following  manner. 

Puncture  and  coutra-puncture  arc  made  in  the 
sclerotic  about  one  millimetre  beyond  the  cornea,  the 
whole  remaining  incision  passing  with  a  very  slight 
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curve  tlirougli  the  cornea,  so  that  the  centre  of  it  is 
about  one  milhrnetre  and  a  half  distant  from  the 
margin  of  the  cornea.  This  incision  can  be  made 
upwards  or  downwards,  with  or  without  iridectomy, 
and  the  lens  can  be  removed  through  it  Avith  or  with- 
out the  capsule. 

If,  as  I  now  practise,  the  extraction  is  made  down- 
wards without  iridectomy,  the  whole  operation  is  re- 
duced to  the  greatest  i-iniplicity,  and  does  not  require 
narcosis,  assistance,  elevator,  or  fixation  ;  and  only  two 
instruments — namely,  Gmefe's  knife,  and  one  cysti- 
tome,  with  David's  spoon.* 

Taylors  Opkkation  for  Cataract. — The  special 
object  of  this  operatiim  is  to  extract  the  lens  through 
a  peripheral  section  of  the  iris  without  injuring  the 
piipil. 

The  following  is  Mr.  C.  Bell  Taylor's  account  of  his 

operation  : — 

The  instruments  I  employ  are  a  pair  of  sharp 
forceps  that  pierce  the  sclerotic ;  a  yery  light  specu- 
lum (a  modification  of  Von  Graefe's) ;  and  two  knives, 
a  line  in  width,  and  bent  at  an  angle  similar  to  the 
ordinarv  iridectomy  knife — one  with  a  sharp  point, 
the  other  with  a  blunt  or  bulbous  extremity. 

Having  separated  the  lids  with  the  speculum,  the 
eye  should  be  gently  turned  downwards  with  a  pair  of 
ordinary  forceps  in  the  operator's  right  hand.  Having 
got  the  globe  into  a  favourable  position,  it  should  be 
fixed  by  the  sharp  forceps  at  about  the  junction  of  the 
upper  with  the  middle  third  of  the  cornea  ;  the  pointed 
knife  is  then  entered  in  the  corneo-sclerotic  junction 
one  or  two  lines  from  the  forceps  at  the  summit  of  the 
cornea,  pushed  well  into  the  anterior  chamber,  and 
then  with  a  gentle  sawing  motion  carried  along  the 
summit  until  about  one-third  of  the  cornea  has  been 
incised.  The  capsule  is  then  carefully  divided  with 
Von  Graefe's  cystitonie,  having  been  previously  ren- 
dered tense,  and  the  eyeball  fixed  with  a  pair  of  ordi- 
nary forceps.  It  is  better  to  open  the  capsule  at 
this  stage,  because  bleeding  from  the  woimded  iris 
— and  conjunctiva  also — at  a  later  period  is  apt  to  fill 


♦  J37-Uish  Medical  Journal,  Dec.  2,  1871. 
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tlie  chamber  and  render  this  part  of  the  operation 
obscure  and  difficult.  The  upper  segment  of  the 
iris  is  then  seized,  and  a  small  piece  of  the  periphery 
only  excised,  the  pupillary  margin  and  portion  of 
iris  attached  to  it  being  left  untouched  and  free  in 
the  anterior  chamber;  the  lens  is  then  extruded 
through  the  gap  in  the  ordinary  way,  gliding  behind 
the  _  pupil,  so  that  there  is  no  stretching  of  the 
sphincter. 

In  this  way  I  believe  that  I  have  seciired  all  the 
advantages,  in  the  way  of  safety  and  certainty,  of  an 
associated  iridectomy  (which  I  have  already  detailed), 
and  at  the  same  time  attained  that  grand  desidera- 
tum— a  central  and  moveable  pupil. 

Selection^  of  an  Operation. — We  may  now  pass  on  Choice  of 
to  the  consideration  of  the  circumstances  which  would  opeha- 
probably  lead  us,  to  select  either  one  or  other  of  the 
operations  described  for  the  removal  of  a  cataract. 

With  regard  to  the  operation  of  reclination,  there 
can  be  no  doubt  tliat  by  far  the  majority  of  surgeons  of 
the  present  day  have  discarded  this  proceeding  altoge- 
ther ;  nevertheless,  Pi-ofessor  Quagliuo,  of  Pavia,  has 
lately  been  operating  by  reclination  with  success,  and  Recent  re- 
he  thinks  that  we  have  abandoned  this  operation  with-  viyal  of  re- 
out  good  cause.*    Professor  Quaglino  remarks,  that  clination, 
the  most  permanent  and  brilliant  results  of  depression 
are  obtained  in  the  case  of  cataracts  which  are  either 
soft  or  cheesy  in  consistence,  in  the  fluid  ones  among 
middle-aged  pe  jple,  and  in  those  whicli  occur  in  infancy. 
In  hard,  senile  cataracts  it  may  be  adopted,  but  more 
exceptionally.    Evidently,  therefore,  the  best  results 
follow  in  precisely  those  cases  which  succeed  best  either 
by  linear  extraction,  the  suction  operation,  or  solution  ; 
and  my  own  experience  certainly  leads  me  to  prefer  any 
one  of  these  means  of  removing  a  cataract  to  that  of 
reclination.    I  may,  however,  refer  to  the  practice  of 
other  surgeons  in  this  respect.    Dr.  J.  T.  C.  Eoss  has  Doubtful 
probably  had  as  much  experience,  and  operated  as  often  advantages, 
for  reclination  as  most  surgeons  in  India,  and  he  tells 
me  that  fifty  per  cent,  was  above  the  average  of  cures 


*  A  Clinical  Lecture  b}'  Prof.  A.  Quaglino  on  Scleronixis  : 
Ophthalmic  Review,  Oct.  1867,  p.  374. 
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in  his  i^ractice  among  patients  such  as  those  described 
by  Professor  Quaglino  as  presenting  the  most  favour- 
able conditions  for  reclination. 

The  native  Huckeems  and  Kobrages  always  operate 
for  the  cure  of  cataract  in  this  way,  and  hardly  a  week 
passes  that  some  of  their  patients  ai-e  not  seen  at  the 
Calcutta  hospital,  suffering  from  either  inflammation 
of  the  choroid,  or  from  retino-choroiditis.  Here,  at  any 
rate,  we  have  warning  sufficient  to  prevent  our  resorting 
to  this  proceeding. 

The  operation  for  solution  of  cataract  is  a  most  valu- 
able one,  but  the  great  drawback  to  it  is  the  length  of 
time  it  often  takes  to  cure  a  patient  by  this  means ; 
and  the  risk  run  from  the  contact  of  detached  pieces  of 
the  lens  resting  on  the  iris,  and  exciting  more  or  less 
inflammation  in  this  delicate  structure.  Solution  is, 
of  course,  most  applicable  to  instances  of  soft  cataract, 
occiirring  in  persons  under  thirty-five  years  of  age,  or 
before  the  nucleus  has  fully  formed.  If  in  a  case  of 
this  kind,  the  sight  of  one  eye  is  almost  destroyed  by  a 
cataract,  and  the  other  eye  is  beginning  to  get  dim, 
most  surgeons  would  select  the  operation  of  solution 
as  being  the  one  likely  to  yield  the  best  results,  the 
worst  eye,  of  course,  being  operated  on. 

This  rule,  however,  is  more  applicable  to  the 
case  of  private  patients  than  to  those  in  hospital,  be- 
cause the  latter  class  can  ill  afford  the  time  necessary 
to  complete  the  cure,  particularly  if  they  come  from  a 
distance,  and  cannot  consequently  attend  as  out-door 
patients.  ISTevertheless,  I  find  from  the  Moorfields 
Hospital  Eeports,  that  in  1866,  of  three  hundred  and 
forty -one  cataract  cases  operated  on,  not  less  than 
ninety-nine  were  treated  by  solution ;  this  is  a  fair  cri- 
terion of  the  high  estimation  in  which  the  very  able 
surgeons  in  charge  of  the  Moorfields  Hospital  hold  the 
operation.  I  cannot  say  that  in  my  own  practice  T 
operate  by  solution  in  nearly  the  same  proportion  of 
cases,  preferring,  even  in  soft  cataracts,  to  remove  the 
lens  in  its  capsule.* 

In  the  majority  of  cataracts,  however,  the  nucleus  is 
hard  and  therefore  effectually  prevents  our  operating 
for  solution;  we  have  consequently  to  determine  whether 


*  "  Contributions  to  Ophthalmic  Therapeutics."  By  Robert 
Brvideuell  Carter.    Practitioner,  March,  1871. 
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we  perform  the  old  flap  extraction,  Von  Graefe's  opera- 
tion, or  one  of  the  modified  forms  of  extraction  which 
I  have  described.   In  coming  to  a  conckision  upon  this 
point  we  must  take  into  consideration  the  circum- 
stances of  the  patient.    Among  the  low-feeding  popu- 
lation of  India  we  are  very  apt  to  get  sloughing  of 
the  cornea,  and  I  think,  as  a  rule,  less  likely  to  have 
inflammation  of  the  iris  induced  by  a  slight  amount 
of  injury  than  is  the  case  amongst  Europeans  ;  never- 
theless it  may  probably  be  laid  down  as  a  rule  that  in 
senile  cataract  it  tends  to  success  if  a  portion  of  the 
iris  is  excised  immediately  before  the  lens  is  taken  out 
of  the  eye,  as  in  Von  G-raefe's  operation ;  in  fact,  the 
prevailing  opinion  among  ophthalmic  surgeons  of  the 
present  day  is  that  there  is  no  operation  which  afibrds 
a  patient  affected  with  senile  cataract  a  better  hope  of 
recovery  than  Von  Graefe's  method  of  removing  the 
lens  :*  and  I  most  certainly  concur  in  this  opinion, 
provided  it  is  found  that  the  patient's  pupil  does  not 
fully  and  quickly  dilate  under  the  influence  of  atro- 
pine; but  if  the  pupil  does  act  thoroughly  after  atro- 
pine has  beeu  employed,  I  am  of  ojiinion  that  we 
should  remove  the  lens  in  its  capsule;  at  any  rate  I 
am  not  disposed  to  excise  any  portion  of  the  iris  if  the 
pupil  is  well  dilated  and  cannot  thus  hinder  the  pas- 
sage of  the  lens  from  the  eye. 

In  the  mixed  or  cortical  cataract  the  majority  of  and  in 
surgeons  would  prefer  to  operate  by  Von  Gi-aefe's  pro-  cortical, 
ceeding  rather  than  by  modified  linear  extraction ; 
nevertheless  my  own  success  has  been  so  great  in  in- 
stances of  this  kind  by  the  employment  of  the  opera- 
tion I  have  described  at  page  50S,  that  I  cannot  but 
advise  to  give  it  a  fair  trial.    In  Europe,  with  the 
advantage  of  skilful  assistants  to  help  at  the  time  of 
the  operation,  and  good  nurses  to  attend  to  the  patient 
afterwards,  we  might  prefer  Graefe's  operation  in  cases  Or  li.e  au- 
of  cortical  cataract,  but  in  India  we  seldom  have  these  t'loi-'s  moji- 
advantages  and  have  to  depend  mainly  upon  ourselves 
for  success.    We  shall  be  called  upon  to  operate  very 
often  on  comparatively  young  people,  say  from  forty- 
five  to  fifty  years  of  age,  and  in  instances  of  this 


*  "On  Extractiou  of  Cataract."  By  H.  Wilson,  St.  Mark's 
Hospital,  Dubliu.  DubUn  Quarterly  Journal  of  Medical  Science 
May,  1870. 
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description  I  have  gained  most  satisfactory  results  by- 
means  of  modified  linear  extraction,  seldom  finding  it 
necessary  in  cases  of  this  kind  to  excise  a  portion  of 
the  iris. 

Mr.  H.  Cayley,  of  Calcutta,  has  lately  written  on 
this  subject.  He  remarks  that  during  the  year  1874 
(excluding  cases  of  soft  cataract)  he  operated  on  135 
cases  of  hard  or  mixed  cataract :  of  these  thirty-eight 
cases  were  operated  on  by  Graefe's  method,  twenty- 
nine  were  successful,  leaving  the  hospital  with  good 
sight.  This  gives  nearly  77  per  cent,  of  cures."  "  The 
cases  of  Macnamara's  operation  gave  the  following 
results.  The  total  number  of  cases  was  97,  of  which 
84,  or  nearly  87  per  cent,  were  successful ;  in  three 
cases  iritis  set  in,  from  which  the  patients  recovered 
with  a  fair  amount  of  sight ;  in  53  of  the  97  operations, 
the  lens  and  capsule  came  out  entire,  and  only  one  of 
these  went  wrong;  this  patient  was  suffering  from 
chronic  bronchitis,  and  a  violent  fit  of  coughing  caused 
ha3morrhage  into  the  vitreous  chamber."* 

Iridectomy,  again,  may  be  useful  in  instances  of 
zonular  cataract,  provided  we  find  its  centre  opaque, 
and  the  outer  part  of  the  lens  free  from  stria?  or  opaque 
dots.  Under  these  circumstances  we  may  fairly  assume 
that  the  opacity  in  the  lens  will  not  advance,  or  if  it 
make  any  progress  that  it  will  do  so  very  slowly ;  and 
it  will  then  be  advisable,  either  by  means  of  an  irido- 
desis  or  an  iridectomy,  to  open  a  passage  for  the  rays  of 
light  to  the  retina,  through  the  transparent  part  of  the 
lens  ;  it  is  evidently  far  better  to  leave  the  lens  in  situ 
if  possible.  But  supposing  that,  from  the  presence  of 
stria3  and  spots,  together  with  increasing  impairment 
of  vision,  we  have  evidence  of  advancing  changes  in  the 
lens,  it  is  then  advisable  to  open  the  cornea  by  means 
of  a  linear  extraction  knife,  and  so  to  withdraw  the  lens 
from  the  eye  with  the  help  of  a  scoop. 

In  cases  where  a  soft  cataract  has  in  part  become 
absorbed,  leaving  a  deposit  on  the  inner  surface  of  the 
wrinkled  capsule,  T  usually  open  the  cornea,  pass  a  pair 
of  iridectomy  forceps  into  the  eye,  and  seizing  the 
opaque  membrane  withdraw  it  at  once.  The  pupil 
must  be  kept  fully  dilated  with,  atropine,  and  the  com- 


*  "Notes  on  Operation  for  Cataract.''  By  Surgeon-Major 
H.  Cayley.    Indian  Annals,  Jnly,  1875. 
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press  and  bandage  applied  as  usual  after  these  opera- 
tions. 

As  I  before  remarked,  we  sometimes  meet  with  in-  Cataract 
stances  of  cataract  complicated  with  synechia.  Before 

,  ,  ,  •  J  •        •     J 1  ,  cated  with 

attemj^ting  any  operation  m  these  cases,  we  must  eu-  synechia, 
deavour  cai-efuily  to  ascertain  what  amount  of  vision 
the  patient  possesses,  by  moving  a  bright  light  before 
his  eyes  ;  if  he  is  unable,  even  in  a  dark  room,  to  see 
the  flame  of  a  lamp,  it  is  seldoin  that  we  can  do  good 
by  means  of  an  operation ;  for  the  chances  are,  that 
although  we  remove  the  opaque  lens,  the  retina  will 
have  been  so  far  involved  as  to  prevent  our  patient's 
benefiting  much  by  the  extraction. 

In  operating  in  instances  of  cataract  complicated  Treatment 
with  synechia,  we  should  first  perform  iridectomy,  and 
then  remove  the  lens  with  a  scoop,  or  Bowman's  trac- 
tion instrument. 

Capsular  Cataract. — One  of  the  varieties  of  cap-  Capsular 
sular  catai-act  with  which  we  have  to  deal,  is  that  ^aer  ex- 
which  occurs  after  the  removal  of  an  opaque  lens,  traction. 
The  patient  may  have  made  a  good  recovery  from  the 
operation,  but  still  Complains  of  dimness  of  vision ; 
the  cause  of  this  will  probably  be  detected  on  dilat- 
ing the  pupil,  and  examining  the  eye  by  the  lateral 
method  of  illumination,  when  a  slight  film  may  be 
seen  extending  behind  the  pupil,  occasioned  by  an 
opaque  layer  formed  on  the  inner  surface  of  the 
capsule,  which  had  not  been  entirely  removed  at  the 
time  of  the  operation.    The  epithelial  cells  produce  a 
kind  of  abortive  lenticular  matter,  or  it  may  be  that 
neoplasms  grow  from  them,  rendering  the  inner  sur- 
face of  the  remains  of  the  capsule  more  or  less  opaque. 

Capsular  cataract,  again,  may  ocjur  after  irido-  ^^[[^J]^'"' 
choroiditis,  and  inflammatory  att'ections  of  the  deeper  tiou."^'^ 
structures  of  the  eye.    In  these  instances  we  shaU  at 
once  understand  the  nature  of  the  case,  from  the 
presence  of  complications  such  as  exist  after  iritis  : 
synechia,  loss  of  brilliancy  in  the  fibrous  structure  of 
the  iris,  immobility  of  the  pupil,  and  so  on.    In  these 
cases  the  epithelium  lining  the  capsule  appears  to  From 
become  involved  in  the  hyperplasia,  and  neoplasms  changes  in 
are  formed,  which  becoming  organized  induce  capsular  j^ljf^*'^'''*^" 
cataract,  and  very  probably  subsequent  degeneration 
and  opacity  of  the  lens  substance.    Capsular  o]>acitie8 
of  this  kind  are  often  star-shaped,  the  most  central 


524 


DISEASES  OF  THE  LENS. 


From 

external 

deposits. 


Treoiment. 


False  cata- 
ract after 
extraction. 


Operation 
with  one 
needle. 


poi-tion  looking  chalky,  and  shading  off  towards  the 
circumference  of  the  lens. 

Lastly,  capsular  cataracts  may  occur  from  the  for- 
mation of  neoplasms  (the  result  of  iritis)  on  the  anterior 
surface  of  the  lens  (capsule).  In  this  case  the  neo- 
plastic formations  are  simply  deposited  on  the  cai)sule, 
and  becoming  organized,  give  rise  to  an  opacity,  which 
is  generally  comj^licated  with  extensive  synechia,  if  not 
with  closed  pupil.  Organized  deposits  may  likewise 
forjn  on  the  anterior  surface  of  the  capsule  in  instances 
of  suppurative  keratitis,  the  formation  originating  in 
the  cornea,  and  being  subsequently  deposited  on  the 
lens.  And  lastly  in  instances  of  purulent  conjunc- 
tivitis among  infants,  the  cornea  may  ulcerate,  the 
lens  is  forced  forwards  against  the  ulcer,  neoplastic 
formations  form  on  its  capsule,  then  the  ulcer  heals, 
and  the  lens  returning  to  its  normal  position  retains 
the  opaque  formation  it  received  when  in  contact  with 
the  cornea. 

Considerable  care  is  necessary  in  operating  upon 
capsular  cataracts  which  have  formed  after  the  removal 
of  the  lens ;  all  irritation  must  have  subsided  in  the 
eye  before  any  attempt  is  made  to  break  down  the 
opaque  capsule,  and  it  is  hardly  likely,  therefore,  that 
we  shall  be  able  to  operate  under  a  period  of  two 
months  from  the  date  of  the  extraction. 

The  most  simple  plan  of  destroying  these  opaque 
bands  is  to  pass  a  needle  through  the  cornea,  the 
instrument  having  a  cutting  edge,  so  that  we  may 
be  able  to  divide  the  opaque  capsule  with  it.  The 
patient  having  been  placed  iinder  the  influence  of 
chloroform,  and  laid  on  his  back,  a  stop-speculum  is 
to  be  adjusted,  and  the  eyeball  fixed,  an  assistant 
seizing  a  fold  of  the  lower  part  of  the  conjunctiva  with 
a  pair  of  forceps.    The  surgeon  then  passes  the  needle 
through  the  cornea,  and  behind  the  capsule,  so  that  it 
may  be  made  to  cut  an  opening  through,  or  break  down 
the  opaque  membrane ;  there  is  no  necessity  for  pass- 
ing the  needle  deeply  into  the  vitreous,  our  object  is 
simply  to  "  comminute  it  (the  opaque  membrane)  with- 
out any  drag  on  the  contiguous  parts,  either  of  the 
capsule  or  iris.'"* 


♦  Bowman  on  Capsular  Obstructions:  Ophthalmic  Benorts 
vol.  iv.  p.  364.  ' 
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It  often  happens,  however,  that  the  opaque  mem- 
brane or  hand  yields  to  the  needle,  so  that  it  is  impos- 
sible to  break  it  through  ;  under  tliese  circumstances 
a  second  needle  is  to  be  introduced  through  the  cornea, 
at  a  point  nearly  opposite  the  first  one,  and  the  extre-  neldles 
mity  of  one  being  passed  behind,  and  that  of  the  other 
in  front  of  the  opaque  band,  the  needles  are  made  to 
rotate  round  one  another,  so  as  to  tear  down  the 
capsule. 

In  some  cases  the  pupil  is  completely  closed  by  the  closed 
remains  of  the  capsule,  and  neoplastic  elements  result-  pupil, 
ing  from  secondary  iritis.  The  communication  between 
the  anterior  and  posterior  chambers  being  thus  cut  off, 
glaucomatous  changes  are  apt  to  occur  in  the  eye,  indi- 
cated by  supra-orbital  pain  and  increased  tension  of  the 
globe.  In  cases  of  tliis  kind,  whether  complicated  with 
glaucoma  or  not,  it  is  most  advisable  that  a  portion  of 
the  iris  should  be  excised,  and  the  opaque  membrane 
which  adheres  to  it  removed.  I  think  it  is  better  at  Treated  by 
once  to  resort  to  an  iridectomy  in  these  cases ;  or  to  i"dec- 
follow  the  practice  advocated  by  De  Wecker,  which 
consists  in  making  an  opening  sufficiently  large  in  the 
cornea  to  allow  of  the  introduction  of  the  blades  of  his 
forceps  scissors  into  the  eye,  one  blade  of  this  instru- 
ment is  passed  through  and  behind  the  iris  and  exuda- 
tion mass,  the  other  blade  along  the  posterior  surface 
of  the  cornea.  "With  one  or  two  incisions  a  portion  of 
the  iris  is  removed,  but  in  some  instances  on  making  a 
single  cut  through  the  false  membrane  and  iris,  the  edges 
of  the  wound  retract  to  such  an  extent  as  to  leave  a 
very  good  opening  for  the  passage  of  light  into  the  eye. 

The  after-treatment  in  these  cases  of  capsular  cata-  After- 
ract,  consists  in  keeping  the  pupil  as  fully  dilated  as  treatment, 
possible,  and  the  eye  at  rest  by  means  of  a  light  pad 
and   bandage ;   it  is  also  advisable  to  con  tine  the 
atient  to  a  dark  room,  until  all  signs  of  irritation 
ave  passed  away  from  the  eye. 

_  TuAUMATic  Catabact,  whether  arising  from  an  ac-  Traumatic 
cident,  or  following  an  operation  involving  the  le  ns.  Cataract. 
will   generally  vary  according  to  the   size  of  the 
opening  made  in  the  capsule,  and  the  age  of  the 
patient. 

If  only  a  small  opening  is  made  in  the  capsule  of 
the  lens,  a  portion  of  its  cortical  substance  may  pro- 
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lapse  througli  the  wound,  undergo  fatty  degeneration, 
and  become  absorbed ;  the  edges  of  the  wound  in  the 
capsule  then  fall  together  and  unite,  and  a  small 
cicatrix  alone  remains  to  mark  the  site  of  the  original 

injury.  . 

If  the  opening  is  more  extensive,  the  aqueous  trnds 
its  way  between  the  capsule  and  the  cortical  sub- 
stance, and  produces  opacity  of  the  latter.  Unless 
the  lens  is  injured  the  opacity  may  be  superficial; 
neoplasms  may  form  round  the  edges  of  the  wound 
in  the  capsule,  which  may  close,  and  the  epithelial 
cells  remaining  intact,  much  of  the  original  trans- 
parency of  the  lens  may  return. 

Lastly,  if  the  capsule  be  extensively  lacerated,  and 
the  aqueous  has  free  access  to  the  lens,  degenerative 
changes  make  rapid  progress  in  the  lenticular  matter, 
which  is  soon  rendered  opaque  throughout  its  whole 
extent.  During  these  changes  the  lens  becomes 
swollen,  and  by  the  pressure  it  exerts  on  the  iris,  may 
set  up  considerable  irritation  in  the  part,  very  probably 
leading  to  irido-choroiditis,  and  by  sympathetic  action 
too  often  involving  the  other  eye.  In  other  cases,  the 
pressure  of  the  swollen  lens  on  the  parts  around  in- 
duces much  congestion  of  the  choroid,  and  may  lead 
to  glaucomatous  changes  in  the  eye.  The  risk  of  com- 
plications of  this  kind  is  much  increased,  if  any  portion 
of  the  lens  fall  forwards  into  the  anterior  chamber ; 
for  by  coming  in  contact  with  the  anterior  surface  of 
the  iris,  it  greatly  increases  the  irritation  going  on  in 
the  eye. 

It  by  no  means  always  happens  that  traumatic  cata- 
racts are  the  result  of  incised  wounds  of  the  capsule  ; 
sometimes  the  capsule  is  ruptured  from  a  blow  on  the 
eye,  usually  near  some  part  of  its  circumference,  and 
the  aqueous,  finding  its  way  into  the  lens,  causing  a 
traumatic  cataract. 

A  mistake  can  hardly  be  made  in  diagnosing  trau- 
matic cataract :  the  patient's  sight  has  probably  been 
perfect  up  to  the  time  of  receiving  a  blow  or  injury  on 
the  eye,  and  on  examining  it  we  find  that  the  lens  is 
opaque.  It  is  impossible,  however,  to  predict  the 
nature  and  extent  of  the  complications  which  may 
occur  in  the  choroid  or  retina,  especially  in  instances 
of  traumatic  cataract  following  blows. 

Foreign  bodies,  in  some  few  instances,  have  been 
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known  to  pass  into  the  substance  of  the  lens,  and  Poreifja 
without  exciting  any  very  great  irritation,  have  in-  ^'P'^f^ 
duced  partial  fatty  degeneration  and  softening  of  the 
lenticular  matter,  and  then  fallen  forwards  into  the 
anterior  chamber.  In  cases  of  this  kind  it  may  not 
be  possible  to  see  the  foreign  body  in  the  first  instance, 
on  account  of  the  opacity  of  the  lens-substance  around 
it.  But  instances  of  this  description  are  very  rare : 
far  more  commonly  a  foreign  body  in  the  lens  gives 
rise  to  a  traumatic  cataract,  and  usually  to  intense 
iniiamniation  of  the  iris  and  deeper  structures  of  the 
eye,  which,  unless  relieved,  may  terminate  in  abscess 
of  the  globe,  and  very  probably  in  sympathetic  irido- 
choroiditis  in  the  sound  eye. 

Treatment. — If  but  a  small  opening  has  been  made  Treatment. 
through  the  capsule,  it  will  only  be  necessary  to  dilate 
the  pupil,  and  keep  the  eye  at  rest  with  a  pad  and  Atropine 
bandage;  the  parts  may  recover  themselves  in  the  ^'^'^'^sst. 
course  of  time,  a  minute  cicatrix  alone  remaining  to 
indicate  the  seat  of  the  injury  in  the  capsule. 

If  the  damage  done  to  the  eye  has  be  fin  more  severe, 
for  the  first  few  days  perhaps  after  the  accident,  the 
anterior  chamber  will  be  found  full  of  blood;  and 
when  this  has  become  absorbed,  the  lens  will  be  found 
opaque ;  but  as  I  have  before  remarked,  we  shall  then 
be  unable  to  ascertain  the  nature  of  au}^  complications 
which  may  have  occurred  behind  the  opaque  lens.  In 
these  cases  atropine  must  be  applied  to  the  eye,  and 
the  parts  kept  perfectly  at  rest  for  a  few  days. 

If  inflammatory  symptoms  set  in,  or  have  occurred  [n  caae  of 
before  we  sec  the  patient,  it  is  well  to  administer  chlo-  'nfltmiua- 
roform,  and  having  first  performed  an  iridectomy,  to  the^lens!"^* 
extract  the  lens  by  the  scoop  opei-ation  at  once.  This 
proceeding  will  have  to  be  adopted  sooner  or  later,  and 
in  the  meantime  we  run  the  risk  of  sym^^athetic  irri-  Delay 
tation  being  established  in  the  sound  eye,  if  we  allow  hazardous, 
the  injured  lens  to  remain  in  hUu.    I  am  aware  that 
in  time  the  irritation  caused  by  a  traumatic  cataract 
may  subside,  especially  if  the  pupil  dilates  under  the 
influence  of  atropine ;  but  even  in  sjjite  of  this  I  am 
convinced  that  in  the  long  run,  and  in  the  majority  of 
cases,  it  is  better  to  remove  the  opaque  lens  as  soon  as 
possible  ;  and  doubtless  an  iridectomy  is  a  most  useful 
and  necessary  proceeding  in  tliis  class  of  cases. 

It  may  happen  after  an  injury  to  the  eye,  par- 
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ticularly  aniODg  patients  suffering  from  excessive 
myopia,  dependent  uiwn  posterior  staphyloma,  that 
detachment  of  the  choroid  occurs,  and  that  m  con- 
sequence opacity  of  th9  lens  gradual  y  supervenes; 
but  in  cases  of  this  desfcription  we  shall  have  none  ot 
the  urgent  symptoms  of  irido-choroiditis  present, 
which  mark  cases  of'  traumatic  cataract  where  lace- 
ration of  the  capsule  has  taken  place ;  moreover,  the 
opacity  comes  on  comparatively  slowly. 

The  removal  of  the  lens  by  linear  extraction  m  cases 
of  traumatic  cataract  requires  no  particuU>  descrip- 
tion, the  cataract  being  extracted  immediately  after 
the  iris  has  been  excised.    Provided  the  t;broea  has 
not  been  lacerated,  nor  a  piWpse  of  the  ins  taken 
place,  comj^icating  the  case,  we  may  operate  most 
advantageously  through   the  upper  section  of  the 
cornea,  removing  the  superior  one-fourth  of  the  iris. 
But  if  a  pr^apsf!  of  the  iris  exists,  and  tbe  injury  is  a 
recent  one,  the  protrusion  not  hri,ving  become  fixed  to 
the  edges  of  the  lacerated  cornea,  it  is  well  to  excise  a 
portion  of  the  iris,  including  the  prolapse ;  by  so  doing, 
we  not  only  secure  the  advantages  of  the  iridectomy  in 
the  extraction  of  the  lens,  but  also  adopt  the  best  means 
for  curing  the  prolapse.    For  instance,  suppose  that  a 
wound  has  been  made  thirough  the  outer  part  of  tbe 
cornea,  and  the  iris  drawn  into  it,  and  that  the  capsule 
having  been  ruptured,  a-tranmatic  cataract  exists  with 
symptoms  of  intent  iwdO;choroiditis,  I  should,  if  the 
case  "Were  recent  one  (having  put  the  patient  under 
the  influence  of  cliloroform)  open  the  sclerotic,  and  after 
removing  the  outer  fourth  of  the  iris,  proceed  at  once 
to  extract  the  lens.    We  must  expect  in  a  case  of  this 
kind  to  lose  a  considerable  part  of  the  vitreous  ;  but 
this  is  of  little  consequence,  as  we  may  not  only  save 
the  injured  eye,  but  prevent  the  other  one  from  being 
affected  by  sympathetic  irritation. 

Palliative  measures,  such  as  rest,  leecbes,  atropine, 
soothing  applications,  and  so  on,  are  recommended  by 
some  surgeons  in  these  cases,  before  resorting  to  the 
treatment  above  indicated ;  but  I  have  seen  so  much 
harm  result  from  waiting,  and  such  admirable  results 
ensue  from  the  operative  treatment,  that  I  can  safely 
recommend  the  latter  plan,  and  invariably  practise  it 
myself. 

In  some  cases  the  lens  is  not  only  rendered  opnque 
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from  the  effects  of  a  blow  on  the  eye,  bnt  also  partly 
dislocated,  irido-choroiditis  also  existing.  Under  these 
circumstances  we  must  be  very  careful  in  operating :  Mana.e- 
tlie  lens  will  easily  slip  from  the  scoop,  and  fall  back 
into  the  vitreous  chamber.  To  prevent  this  accident, 
It  IS  well  first  to  dilate  the  pupil  as  fully  as  possible 
then  pass  a  needle  through  the  cornea,  and  by  means 
of  a  gentle  drilling  motion  lacerate  the  capsule  ;  some 
ot  the  soft  lenticular  matter  escapes,  and  the  vitreous 
thrusts  the  lens  forwards  against  the  cornea,  and  we 
may  then  with  safety  proceed  to  the  iridectomy  and 
removal  of  the  lens,  the  scoop  passing  behind  it  with- 
out difficulty. 

Dislocation  op  the  Lens.— Dislocation  of  the  lens  Disloca- 
may  be  either  complete  or  partial ;  in  the  former  the  '^^o^ 
lens  is_  forced  out  of  the  eye  through  a  wound  in  the 
sclerotic  or  cornea,  but  in  partial  dislocation  the 
crystalline  remains  attached  to  some  portion  of  the 
suspensory  ligament,  and  may  fall  forwards,  back- 
wards, or  to  either  side  of  its  normal  position  in  the 
eye. 

1.  Complete  dislocation  of  the  lens  is  most  com-  l.  Com- 
monly caused  by  a  sharp  blow,  such,  for  instance,  as  P^^t^ 
would  be  given  by  a  raquet-ball,  or  some  such  small 
and  hard  body.  The  sclerotic  is  usually  ruptured  at 
its  inner  and  upper  part,  immediately  beyond  the 
margin  of  the  cornea,  and  the  lens  escaping  through  a 
rent  in  this  situation  may  be  lodged  beneath  the  con- 
junctiva. An  injury  causing  such  a  considerable  lesion 
of  the  eye  as  this,  is  always  comphcated  with  more  or 
less  damage  to  the  iris,  which  is  usually  torn  from  its 
attachment,  to  a  greater  or  less  extent.  Immediately 
after  the  accident  the  anterior  chamber  is  tilled  with 
blood,  and  extensive  ecchymosis  of  the  skin  and  con- 
junctiva occurs. 

On  examining  the  eye,  the  black  chasm  through  the  Rent  seen 
sclerotic  will  be  at  once  visible,  and  the  lens  may  in  sclerotic, 
generally  be  recognised  by  its  form  and  size  beneath 
the  conjunctiva.    It  soon  loses  its  transparency,  and  nen(h  con- 
then  appears  as  an  opac[ue  mass  in  the  situation  above  j""<^''^»- 
indicated.    In  other  cases  the  form  of  the  lens  is  lost 
by  compression  in  its  passage  through  the  rent  in  the 
sclerotic,  and  until  it  becomes  opaque,  we  may  be 
unable  to  distinguish  it  from  vitreous. 

M  M 
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Lastly,  the  lens  may  be  driven  completely  throu^li 
the  sclerotic  and  conjunctiva,  and  fall  on  to  the  patient  s 

2'*-J«inieuf.— If  the  dislocated  lens  is  still  to  be  seen 
beneath  the  conjanctiva,  it  is  well  to  slit  open  the 
mucous  membrane  and  remove  it.  Under  any  circum- 
stances the  rent  in  the  sclerotic  should  be  closed  its 
edges  being  brought  together  with  one  or  more  hue 
silk  sutures  ;  the  eyelids  must  then  be  shut,  and  kept 
at  rest  until  the  irritation  excited  by  the  accident  has 
enth-ely  subsided.  •  i  i 

2.  Fartial  Dislocation  of  the  Lens— This  accident 
usually  occurs  from  a  blow  on  the  eye  or  forehead,  the 
lens  being  partially  torn  from  the  suspensory  ligament, 
and  dis]3laced  either  upwards,  downwards,  or  to  either 
side ;  in  some  cases  it  is  thrown  forwards,  and  rests 
partially  or  completely  in  the  anterior  chamber.  Under 
these  various  circumstances,  the  patient's  sight  is  more 
or  less  impaired,  for  the  dislocated  lens  not  only  be- 
comes somewhat  hazy,  but  by  bobbing  about  behind 
the  pnpil  interferes  considerably  with  the  perfection  of 
vision. 

It  does  not  always  happen  that  the  displacement  ot 
the  lens  immediately  follows  the  receipt  of  an  injury; 
several  days  may  have  ela]3sed  since  the  accident,  when 
from  an  effort  of  coughing  or  sneezing,  the  already 
damaged  suspensory  ligament  is  ruptured,  and  the  lens 
dislocated. 

On  examining  the  eye,  provided  the  lens  has  not  been 
thrust  forward  into  the  anterior  chamber  (the  pupil 
having  been  dilated  with  atropine),  we  shall  observe 
the  lens  swinging  about  with  every  movement  of  the 
eye,  its  structure  being  slightly  opaque,  and  the  blapk 
chasm  of  the  vitreous  appearing  behind  that  part  of  its 
circumference  which  has  been  detached  from  the  sus- 
pensory ligament.  The  iris,  from  the  loss  of  support 
afforded  it  by  the  lens,  is  tremulous. 

If  the  lens  has  been  dislocated  forwards,  it  may 
occupy  the  entire  pupil,  and  remaining  almost  trans- 
parent there  may  be  some  little  difficulty  in  detecting 
the  nature  of  the  injury.  The  "  light,  however,  being 
reflected  by  its  edges,  presents  a  prismatic  or  glistening 
circle  within  the  eye,  the  iris  is  pressed  back,  rendering 
the  anterior  chamber  larger  than  natural,  and  the  pupil 
dilated  and  motionless." 
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The  following  is  a  case  in  point 

W.  Matthews,  of  the  E.  I.  Eailway,  when  a  child 
received  a  blow  on  the  forehead.  aSer  which  hi^ 
eyes  became  aflPected.  In  the  left  eye  there  is  no 
lens,  and  the  eye  has  been  in  its  present  state  from 
the  time  of  the  accident:  the  lens  has  probably 
been  absorbed  The  right  eye  was  healthy  to  withi^ 
the  last  month,  when  he  managed  to  strike  it  against  a 
doorpost,  and  immediately  afterwards  his  sight  became 

Zf^M P'^'r'h^^  I  ^^'^  right 

lens  dislocated  forwards  and  distending  the  pupil  it 

was  perfectly  transparent,  and  as  the  man  sa4  very 
well  with  the  eye,  I  did  not  consider  it  necessary  to 
remove  the  lens. 

I  saw  this  patient  again  two  months  after  the  acci- 
dent :  the  lens  was  still  in  the  same  position,  and  qnite 
transparent ;  but  as  it  was  evidently  exciting  irritation 
m  the  iris  and  choroid,  I  punctured  it  with  a  needle 
and  it  speedily  became  opaque,  and  was  then  removed 
irom  the  eye  by  linear  extraction. 
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Preliminary  Considekations. — It  will  be  advisable, 
before  entering  on  the  subject  of  this  chapter,  to  make 
a  few  preliminary  remarks  on  the  innervation  and 
action  of  the  muscles  of  the  eye,  and  to  explain  the 
mechanism  of  diplopia  or  double  vision,  that  we  may 
the  better  appreciate  the  symptoms  complained  of  by 
patients  suffering  from  paralysis  of  one  or  more  of  the 
muscles  of  the  eye. 

Innervation  and  Action  of  the  Muscles. — The  third 
pair  of  nerves  divides  into  two  branches  in  the  orbit, 
the  upper  one  supplies  the  levator  palpebra;  and  supe- 
rior rectus,  and  the  lower  branch  sends  nerves  to  the 
rectus  internus,  rectus  inferior,  obliquus  inferior,  and 
the  sphincter  pupillaa. 

The  fourth  nerve  supplies  the  superior  oblique. 

The  sixth  nerve  the  external  rectus. 

1st.  The  cornea  is  inverted  and  everted  in  the  hori- 
zontal meridian  plane,  by  the  action  of  the  internal 
and  external  recti  respectively. 

2nd.  The  cornea  is  directed  uj^wards  by  the  combined 
action  of  the  superior  rectus  and  the  inferior  oblique. 

3rd.  The  eye  is  turned  downwards  by  the  combined 
action  of  the  inferior  rectus  and  superior  oblique. 

4th.  In  moving  the  eye  diagonally  upwards  and  in- 
wards, the  rectus  superior  acts  in  combination  with 
the  rectus  internus,  being  further  controlled  by  the 
action  of  the  inferior  oblique. 

6th.  In  moving  the  eye  upwards  and  outwards,  the 
rectus  superior  acts  in  conjunction  with  the  rectus  ex- 
ternus,  the  inferior  oblique  limiting  the  action  of  the 
rectus  superior. 
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Fig,  46. 


Direct 
diplopia. 


6tb.  The  eye  is  turned  inwards  and  downwards  by 
the  action  of  the  rectus  inferior  and  rectus  internus. 
the  superior  oblique  also  controlling  the  action  of  the 
rectus  inferior. 

7th.  The  movement  downwards  and  outwards  is 

accomplished  by  the  rectus  inferior  associated  with  the 

rectus  externus,  the  superior  obhque  controlhnff  the 

action  of  the  inferior  rectus. 

JDiplopia.—In  order  to  insure  correct  vision  the  two  Diplopia. 

eyes  must  work  in  unison;  for  if  the  rays  of  light  do  rr^,^^„  ^ 

not  fall  upon  exactly  corresponding  portions  of  thetw™?"' 

two  retinae,  double  impaired. 

vision  or  diplojna 

is    the  result. 

There     are  two 

forms  of  diplopia, 

the     direct  and 

the  crossed ;  the 

former    may  be 

best  understood 

by    referring  to 

Fig.  46.    The  left 

eye,  b,  in  this  case 

is  supposed  to  be 

inverted,  the  right 

eye,  a,  is  normal, 
and   directed  to- 
wards the  object 
c,  the  rays  from 
which  fall  on  the 
macula  lutea  at 
A ;   but   in   con-  /> 
sequence  of  the 
left  eye  being  in- 
verted, the  rays  from  c  will  fall  on  the  point  B,  in- 
ternal to  the  macula  lutea  d,  and  the  image  formed 
will  be  mentally  projected,  in  a  line  perpendicular 
to  this  spot,  in  the  direction  of  e  ;  and  thus  two 
images  of  the  figure  c  will  be  visible,  one  in  its  real 
position,  and  the  other  to  the  left  of  c  at  e.  The 
reverse  of  this  would,  of  course,  hold  good,  if  the  right 
eye  were  inverted  ;  the  second  image  would  then  be'  to 
the  right  instead  of  the  left  of  c. 

In  the  second  form  of  diplopia,  as  its  name  implies,  crossed 
the  images  cross  one  another,  as  shown  in  Fig.  47,  diplopia. 
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The  left  eye,  b,  is  supposed  to  be  everted,  and  the 
right  eye  a,  is  in  its  normal  position,  the  rays  of  light 
from  the  luminous  point  c  falling  npon  the  macula 
lutea  at  a  ;  but  as  b  is  everted,  the  rays  from  c  do  not 

impinge  npon  its 
macula  lutea  at 
B,  but  on  a  point 
external  to  it  at 
D,  and  are  pro- 
jected in  a  line 
perpendicular  to 
this  point  in  the 
direction  of  e,  so 
that  they  cross 
those  proceeding 
from  c  to  A,  and 
bence  tbe  crossed 
diiDlo])ia. 

I  may  here  re- 
mark, that  the 
course  of  the 
rays  c  n  may  be 
changed  by  means 
of  a  prism,  as  at 
r,  \)j  which  they 
are  bent  towards 
the  base  of  the 
prism,  and  so  fall 
on  the  macula 
lutea   at    b  ;  in 

this  way  the  diplopia  will  be  corrected  ;  for  although 
the  eye  b  is  everted,  the  rays  from  c  are  directed 
upon  its  macula  lutea  by  means  of  the  prism  r,  and 
binocular  vision  is  thus  restored. 

Prisms  of  this  kind  are  now  in  constant  rise,  not  only 
for  rectifying  slight  diplopia,  but  also  as  a  test  of  the 
presence  of  binocular  vision  in  cases  of  strahismns. 
It  is  most  important  that  we  should  be  accurately  in- 
formed on  this  point ;  for,  unless  binocular  vision 
exists,  we  cannot  operate  for  the  cnre  of  strabismus 
with  any  hope  of  success.  It  does  not  follow,  that  be- 
cause a  patient  squints,  he  must  suffer  from  diplopia ; 
in  fact,  in  the  majority  of  cases  of  long-standing  stra- 
bismus, the  functions  of  the  whole  or  a  portion  of  the 
retina  in  the  affected  eye  are  destroyed  or  suppressed. 
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and  it  is  tlien  useless  to  interfere,  unless  for  appearance 
sake. 

The  existence  of  binocular  vision  is  ascertained  in  p„-„pi  jg 
this  way.  If  a  prism  be  held  with  its  base  inwards,  amTmethod 
before  either  eye,  rays  passing  through  it  will  be  de-  ^^^"S 
fracted  towards  its  base,  aud  falling  on  the  retina,  will 
form  an  image  internal  to  the  macula  lutea,  which 
being  projected,  as  in  Pig.  46.  in  the  direction  e,  direct 
diplopia  will  be  the  result.  But  the  other  eye  will  im- 
mediately and  unconsciously  endeavour  to  correct  this, 
and  by  an  involuntary  motion,  it  will  turn  inwa^rds 
(become  inverted),  so  that  the  rays  of  light  from  the 
object  under  observation  may  fall  upon  a  corresponding 
portion  of  its  retina,  internal  to  the  macula  lutea,  and 
thus  correct  the  diplopia.  Consequently,  if  under  any 
circiim stances  the  prism  has  this  etFect,  we  may  be  sure 
that  binocular  vision  exists,  and  the  reverse,  if  no  such 
changes  are  induced. 

The  prism  test  is  very  useful  in  cases  of  assumed 
blindness,  for  as  Professor  Longmore  remarks,  if  a 
prism  of  12°  or  so,  be  held  with  its  base  upwards  or 
downwards  before  the  eye  in  which  visual  power  is 
acknowledged  to  be  retained,  and  the  person  who  is 
subjected  to  the  test  on  being  asked  what  effect  it  has' 
on  his  sight,  states  that  it  causes  double  vision,  the 
simiilation  is  proved,  for  diplopia  could  only  result  by 
both  eyes  seeing.  If  the  base  of  the  prism  is  turned 
inwards,  and  the  other  eye  squints,  evidently  an  effort  is 
being  made  to  prevent  douljle  vision,  and  the  assei'tion 
of  blindness  in  the  sciuinting  eye  is  therefore  absurd. 

Frimary  and  Secondary  Anrjles  of  Squinting. — In  Primary 
the  diagnosis  of  cases  of  paralysis  of  the  muscles  of 
the  eye,  as  distinguished  from  strabismus,  it  is  very  an'^c^les  oZ 
necessary  to  notice  if  the  secondary  angle  of  squinting  squiuting. 
is  greater  than  the  primary  angle;  the  former  invai'i- 
ably  forms  the  gi'eater  angle  in  all  cases  of  paral3'sis. 
By  the  primary  angle  of  squinting,  we  mean  the  angle 
of  deviation  of  the  optic  axis  of  the  diseased  eye,  from 
an  object  upon  which  the  other  eye  is  fixed.  Upon 
covering  the  sound  eye,  the  other  makes  a  movement 
in  order  to  fix  its  optic  axis  on  the  object,  causing  the 
covered  eye  to  move  in  association  with  it ;  this  devia- 
tion of  the  sound  eye  is  called  the  secondary  angle  of 
squinting,  and  will  be  found  greater  than  the  primary 
angle  through  which  the  weakened  eye  has  moved. 
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For  instance,  suppose  the  external  rectus  of  the  left 
eye  is  paralysed,  the  patient  is  therefore  unable  to 
evert  this  eye ;  but  if  a  candle  be  held  in  front  of  his 
face,  and  the  right  eye  closed,  on  moving  the  candle  to 
the  left  of  the  patient,  the  left  eye  makes  an  effort  to 
follow  it,  and  may  be  moved  perhaps  one  line  outwards  ; 
the  right  eye,  we  shall  find,  has  made  an  associated 
movement  inwards  of  two  lines.  In  this  case,  there- 
fore, the  secondary  angle  is  evidently  greater  than  the 
primary  one. 

Von  Graefe  explains  this  phenomenon  as  follows. 
The  nervous  apparatus  of  the  left  external  rectus 
being  defective,  it  requires  an  increased  effort  of  the 
will  to  evert  the  left  eye ;  but  this  increase  of  force 
cannot  be  confined  to  one  eye,  it  is  equally  projDagated 
to  the  sound  one  ;  and  as  the  healthy  muscle  responds 
normally  to  the  increased  nerve  force,  the  right  eye  is 
inverted  considerably  more  than  the  left  one  is  everted. 
As  a  consequence  of  the  want  of  action  in  the  ex- 
ternal rectus,  after  a  time,  secondary  changes  occur 
in  the  antagonistic  muscle,  leading  to  alterations  in  its 
contractile  power,  and  the  diplopia  becomes  compli- 
cated with  strabismus,  as  I  shall  more  fully  explain 
by-and-by. 

PARALYSIS. 

Paralysis  of  the  External  Eectus. — Let  us  sup- 
pose the  left  external  rectus  is  affected.  On  holding  a 
lighted  candle,  or  some  such  object,  at  a  distance  of  five 
feet  from  the  patient's  face,  we  find  both  eyes  are  fixed 
on  it,  and  it  is  only  when  the  candle  is  moved  to  the 
left  of  the  patient  that  the  want  of  action  in  the  muscle 
becomes  apparent ;  the  optic  axes  then  no  longer  work 
in  unison,  and  diplopia  is  the  result.  This  is  ]iarticu- 
larly  noticeable  if  the  candle  is  held  a  little  below  as 
well  as  to  the  left  side.  On  closing  the  right  eye  the 
secondary  angle  of  squinting  will  be  found  greater  than 
the  primary  angle. 

The  diplopia  which  exists  in  a  case  of  this  kind  will 
be  readily  understood  by  reference  to  Fig.  46,  for  as 
the  object  is  moved  to  the  left  of  the  patient,  the  rays 
of  light  must  fall  upon  a  part  of  the  retina  internal  to 
the  macula  lutea,  and  being  projected  forwards  the 
diplopia  will  be  direct.  In  order  to  overcome  this  dip- 
lopia the  patient  is  apt  habitually  to  turn  his  head  to 
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the  left  and  also  in  striking  at  an  object  is  likely  to 
hit  too  far  to  the  left,  especially  if  the  right  eve  is  closed 
and  the  blow  is  a  rapid  one.  In  the  form  of  paralysis 
we  are  now  considering,  the  action  of  the  muscles  of 
the  eye,  with  the  exception  of  the  rectus  externus,  may 
be  perfect. 

pcti  uicii ,  in  Lue  lormer  case,  all  tiie  muscles  supplied  bv 

OF  THIKD 

this  nerve  are  paralysed,  and  in  the  latter,  one  or  more 
only  may  be  affected. 

Supposing  complete  paralysis  of  the  third  nerve  of 
the  left  eye  exists,  the  first  symptom  we  shall  notice 
will  be  loss  of  power  of  the  levator  palpebral,  the  patient  Ptosis 
being  unable  to  raise  his  upper  eyelid.   On  opening  the 
hds,  we  shall  find  that  our  patient  can  only  direct  the  Eve  can 
eye  outwards  ;  in  other  directions  it  is  unable  to  follow  only  move 
an  object  placed  before  it,  so  that  if  the  latter  be  held  outwards, 
above,  below,  or  to  the  right  of  the  affected  eye,  dip-  -n.  ,  • 
lopia  IS  produced.    In  consequence  of  the  illusion  thus  "nd" 
created  in  the  mind,  when  the  patient  attempts  to  walk  vertigo, 
across  a  room  to  reach  an  object  in  front  of  him,  he  is 
apt  to  stagger  much  as  a  drunken  man  would  do. 

In  some  cases  exophthalmos  results  from  the  loss  oi 
power  in  the  recti  muscles,  and  their  inability  to  resist  mos. 
the  natural  tendency  of  the  elastic  contents  of  the 
orbit  to  thrust  the  eye  forwards.    The  pupil  acts  very 
slowly  under  the  stimulus  of  light,  and  is  more  or  less  ^^°'^P"P'l 
dilated. 

In  instances  of  complete  paralysis  of  the  muscles 
supplied  by  the  third  pair,  we  have  only  to  bear  in 
mind  their  combined  action,  in  order  that  we  may 
understand  the  nature  of  the  diplopia  that  must  occur. 

Paralysis  of  the  Internal  Eectus,— The  eye  can-  PinALYfrs 
not  be  moved  inwards,  and  a  crossed  diplopia  results  if  of  Intkb- 
an  object  is  held  to  the  right  of  the  patient  (supposing  k^ctus 
the  left  eye  affected),  the  squint  being  divergent.   The  / 
diplopia  is  most  apparent  if  the  object  is  held  to  the  squinT" 
right,  and  above  the  level  of  the  patient's  eye.  The 
secondary  angleof  squintingis  greater  than  the  primary 
angle,  and  the  patient  habitually  turns  his  head  towards 
the  right,  in  order  that  he  may  overcome  the  diplopia 
as  far  as  possible. 

The  double  images  are  parallel  and  equally  high ;  characters 
except  in  the  diagonal  positions  to  the  right  and  up-  of  the 
wards,  and  to  the  right  and  downwards,  where  there  is  '^'P^opia. 
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an  obliquity  aud  a  differeuce  in  height— the  image  of 
the  left  eye,  on  looking  towards  the  right  and  upwards, 
being  inclined  to  the  right  and  lower— whilst  on  look- 
ing towards  the  right  and  downwards,  it  is  inclined 
obliquely  to  the  left  and  higher.* 

Paralysis  of  the  Rectus  Superior  (left  eye).— The 
movements  of  the  eye  before  the  horizontal  meridian 
plane  are  normal ;  but  if  an  object  is  moved  from 
below  upwards  above  this  level,  the  patient's  left  eye 
cannot  follow  it.  The  cornea  is  seen  to  be  directed 
forwards  and  slightly  outwards,  on  account  of  the 
action  of  the  inferior  oblique  muscle  being  un- 
opposed. 

If  the  right  eye  is  covered,  and  an  object  is  held  above 
the  patient's  eyes,  the  paralysed  eye  being  directed  up- 
wards as  far  as  the  paralysis  will  allow,  the  right 
cornea  is  turned  upwards  and  outwards  to  a  greater 
extent  than  the  left  one.  The  chances  are,  if  the 
patient  strikes  quickly  at  an  object,  that  he  will  hit 
too  high.  In  order  to  correct  the  diplopia  as  far  as 
possible,  he  carries  his  head  directed  backwards  and 
upwards. 

If  the  object  be  held  above  the  horizontal  meridian 
plane  of  the  eye  there  will  be  diplopia,  and  one  image 
appear  above  the  other.  The  rays  of  light  under  these 
circumstances  fall  upon  the  inferior  part  of  the  retina 
of  the  affected  eye  below  the  macula  lutea,  and  the 
image  is  therefore  projected  above  that  of  the  other 
eye ;  but  in  consequence  of  the  slight  eversion  of  the 
cornea  which  takes  place  in  paralysis  of  the  superior 
rectus,  the  images  do  not  appear  precisely  one  above 
the  other,  the  false  image  being  to  the  right  of  the  true 
one  as  well  as  above  it ;  in  fact,  the  diplopia  is  crossed, 
in  consequence  of  the  divergence  of  the  optic  axes. 

Paralysis  of  the  Rectus  Inferior. — The  symptoms 
characteristic  of  this  affection  are  precisely  the  reverse 
of  those  above  enumerated  in  the  instance  of  paralysis 
of  the  superior  rectus. 

Paralysis  of  the  Inferiou  Oblique  very  rarely  if 
ever  occurs  without  some  of  the  other  muscles  of  the 
eye  being  involved. 

Paralysis  of  the  Superioh  Oblique  (left  eye). — The 


*  'Trinciplps  and  Prnctice  of  Ophthalmic  Medicine  and  Sur- 
gery," by  T.  W.  Joiics,  F.K.S. ;  3rd  edit.,  p.  582. 
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patient  complaiiis  that  objects  below  the  horizontal 
meridian  of  the  eye  appear  as  if  double  and  unsteady;  Supekiob 
tnis  tanlt  IS  corrected  to  some  extent  by  the  head  beino-  Obliqui!. 
thrown  forwards  and  to  the  right.  ^ 

On  examining  the  affected  eye  we  find  that  objects  Diplopia 
are  correctly  seen  above  the  horizontal  plane,  bnt  that  looking 
below  it,  m  consequence  of  the  cornea  being  directed 
upwards  and  inwards,  while  the  right  eye  is  directed 
downwards,  the  false  image  will  be  below  and  to  the  False  image 
outer  side  of  the  real  one,  the  deviation  of  the  two  ^^1°^^ 
figures  being  greater  as  the  object  is  placed  further  Lft 
beneath  the  horizontal  plane.    The  secondary  angle 
of  squmtiag  is  greater  than  the  primary  angle.  It°is 
a  remarkable  fact,  that  in  this  form  of  paralysis  the 
false  image  appears  to  be  nearer  to  the  patient  than  it  appsara 

really  is.  neaier. 

I  have  already  considered  the  circumstances  of 
paralysis  of  the  sphincter  piipillaj  under  the  head  of 
mydriasis,  and  may  therefore  proceed  to  make  a  few 
remarks  on  the  causes,  prognosis,  and  treatment  of 
the  various  paralytic  affections  of  the  muscles  of  the 
eye. 

The  Causes  of  Paralysis  of  flieMnscles  of  the  Eye  may  Causet. 
be  divided  into  two  classes— 1st,  those  affecting  the 
nerve ;  and  2nd,  disease  involving  the  nervous  centre. 

1.  Among  the  first  of  these  causes  syphilis  holds  a  i.  In  the 
prominent  place.   1  need  hardly  remark  that  the  nerve  n^^r^cs. 
may  be  affected  with  neuroma  of  a  syphilitic  origin  in  Syphilis, 
any  part  of  its  course ;  but  fatty  degeneration  of  the 
nerve  as  a  result  of  syphilis,  is  probably  a  more  fre- 
quent though  less  palpable  source  of  paralysis  of  the 
muscles  of  the  eye.     Lastly,  syphilitic  nodes  or  a 
thickening  of  the  sheath  of  the  nerve  may,  by  press- 
ing on  its  true  nervous  elements,  induce  paralysis.* 

Rheumatism,  again,  appears  to  be  a  common  source  Pheuina- 
of  paralytic  affection  of  tlie  muscles  of  the  eyeball. 
The  attack  usually  comes  on  after  exposure  to  cold, 
and  is  generally  accompanied  with  violent  pain  in  the 
head  and  supra-orbital  region. 

Malarious  influences  have  evidently  a  direct  relation  Malaria, 
to  the  class  of  diseases  we  are  now  considering  ;  hemi- 


*  Cases  of  Pai-alj^sis  of  the  Oculomotorius,  by  Professor  von 
Graefe  :  Ophthalmic  lieview,  vol.  i.  ii.  21 G. 
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crania,  apparently  depending  upon  miasmatic  influ- 
ences, being  occasionally  followed  by  paralysis  of  the 
orbital  branch  of  the  third  nerve  of  the  corresponding 
side  of  the  head. 

Effusions  of  blood  into  the  orbit,  or  tumours  m  this 
locality  may,  by  pressure  upon  the  nerve,  impair  its 
functions,  and  cause  paralysis  of  the  muscles  of  the 
eye.  Abscess  in  the  cellular  tissue,  or  disease  of  the 
bones  of  the  orbit  may  act  in  the  same  way.  Lastly, 
Mackenzie  has  drawn  attention  to  the  fact,  that  the 
third  nerve  may  be  injuriously  compressed  by  the  pos- 
terior artery  of  the  cerebrum,  and  the  superior  artery 
of  the  cerebellum,  should  these  vessels  happen  to  be 
much  congested,  the  nerve  passing  between  them  as  it 
emerges  from  the  braiu. 

2.  Of  the  second  class  of  causes  which  produce 
paralysis  of  the  muscles  of  the  eye — viz.,  those  origi- 
nating in  the  nervous  centre,  we  may  reasonably 
expect  to  meet  with  symptoms  indicating  the  seat  of 
the  lesion,  and  in  all  probability  the  patient's  intel- 
lectual faculties  will  be  imj^aired,  or  paralysis  of  other 
parts  of  the  body  will  exist ;  but,  as  I  before  remarked 
when  speaking  of  ptosis,  the  consideration  of  these 
forms  of  disease  would  involve  us  in  that  most  difficult 
and  obscure  study — the  pathology  of  the  brain,  which 
certainly  does  not  fall  within  mj  province. 

I  may  however  observe  that  the  diplopia  accom- 
panying paralysis  of  the  third  pair,  and  depending 
on  lesions  of  the  brain,  has  a  marked  peculiarity,  in 
that  "  the  double  images  in  these  cases  show  a  very 
great  disinclination  to  be  united.    Even  with  the 
most  carefully  selected  prism  it  is  found  difficult,  or 
even  impossible,  to  unite  them ;  and  even  if  we  have 
eftected  this,  the  diplopia  generally  awakens  again,  as 
soon  as  a  very  slight  alteration  is  made  in  the  strength 
of  the  prism,  or  in  the  position  of  the  object.    If  we 
find  that  several  muscles,  which  are  supplied  by  diffe- 
rent nerves,  are  paralysed,  together  with  one  or  more 
muscles  supplied  by  the  oculomotorius,  particularly 
if  both  eyes  are  affected  (and  we  can  iind  no  cause 
within  the  orbit),  we  may  suspect  some  cerebral  lesion. 
The  same  may  be  said  with  regard  to  a  succession  of 
paralyses   in  different  muscles.    If   several  of  the 
muscles,  furnished  with  nerves  of  the  third  pair,  are 
successively  affected,  and  then  perhaps  the  trochlearis 
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or  abducens  also,  and  after  tliis,  one  or  more  muscles 
of  the  other  eye,  we  are  justified  in  thinking  of  a 
cerebral  cause."* 

The  Prognosis  in  cases  of  paralysis  dependent  upon  ProanoH, 
causes  situated  at  the  base  of  the  brain,  or  within  the  uncertain 
bram  itself,  must  be  more  or  less  dubious,  but  will brain 
evidently  depend  very  much  upon  the  nature  of  the 
cerebral  lesion ;  we  may  hope  for  amendment  in  the 
diplopia  if  the  cerebral   symptoms   disappear,  but 
hardly  otherwise. 

In  cases  of  paralysis  of  the  nerve  depending  on  Favourable 
syphilitic  or  rheumatic  influences,  we  may  fairly  hope  syphilis 
that  with  proper  treatment  the  paralysis  will  gradually  tTsm 
disappear.    The  same  remark  applies  to  instances  of 
paralysis  depending  on  malarious  influences. 

The  prognosis  to  be  given  in  cases  of  affections  of  Must  vary 
the  muscles  of  the  eye,  caused  by  pressure  upon  the  ""^^^  ^^^^^ 
nerve  from  effusion  of  blood,  or  from  morbid  growths 
withm  the  orbit,  will  evidently  very  much  depend  upon 
the  possibility  of  the  removal  of  the  compressing  force. 
If  tbere  is  no  likelihood  of  this,  it  is  hardly  possible 
that  the  affection  of  the  muscles  of  the  eye  will  be 
overcome.  On  the  other  hand,  effused  blood,  or  even 
an  abscess,  may  be  got  rid  of,  and  if  so,  we  may  fairly 
hope  for  a  favourable  result  as  regards  the  muscular 
apparatus  of  the  eye. 

Treatment. — In  instances  of  paralytic  affections  of  Treafment. 
the  muscles  of  the  eye  depending  upon  syphilitic  or 
rheumatic  influences,  we  shall  have  to  enforce  a  plan 
of  treatment  such  as  I  have  before  recommended  in 
cases  of  the  kind.    The  tendency  of  these  paralytic  Tendency 
affections  is  to  recovery,  especially  if  nature  is  judi-  to  recovery, 
ciously  assisted  in  her  efforts  to  cure. 
_  In   the    case   of  paralysis  depending  on  causes 
situated  within  the  orbit,  should  this  be  an  effusion  of 
blood,  it  is  well  to  allow  it  to  become  absorbed ; 
abscesses  should  be  opened  as  soon  as  possible,  but  I  Open  an 
would  refer  to  Chapter  III.,  on  diseases  of  the  orbit,  abscess, 
for  an  account  of  the  treatment  to  be  followed  in 
these  affections. 
I  before  remarked  that  prisms  are  employed  in 


*  Mr.  Wells  on  Paralysis  of  the  Muscles  of  the  Eye :  Oph- 
thalmic Hospital  lieports,  p.  29,  July,  1860. 
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some  cases  of  diplopia  with  advantage.  Supposing 
the  diplopia  has  to  some  extent  been  overcome  ert^her 
by  the  eiforts  of  nature  or  medical  treatment,  and  it 
no  contraction  of  the  opposing  muscle  has  taken 
place,  we  may  hope  by  the  use  of  prisms  to  strengthen 
the  paralysed  miscle,  giving  it  gentle  exercise  m  the 
following  way  for  some  three  or  four  hours  every  day. 

I  have  akeady  explained  the  action  of  the  prism 
mcr  47)  •  light  being  defracted  by  it  towards  its  base, 
we  may     this  way  bond  the  rays  oflight  into  such  a 
position,  that  they  will  fall  upon  the  retina  near  the 
macula  lutea  of  the  diseased  eye     In  consequence  of 
the  threat  confusion  of  vision  which  is  thus  caused  (the 
ravs^of  light  falling  on  the  yellow  spot  m  the  sound 
eye,  and  very  near  it  in  the  weak  one),  the  paralysed 
muscle  contracts,  in  order  that  it  may  correct  the 
diplopia,  by  turning  the  axis  of  the  diseased  eye  so  . 
that  the  two  images  may  coincide ;  and  by  the  dai  y 
exercise  of  this  contraction,  it  gradually  gams  strength, 
and  in  time  may  work  without  the  prism.*   glasses  ot 
this  kind  are  especially  useful  during  the  progress  ot 
recovery  from  palsy  of  the  sixth,  or  partial  paralysis 
of  the  third  nerve,  in  which  the  internal  rectus  is  the 
only  muscle,  or  the  one  principally  affected. 

Supposing  the  external  rectus  to  be  paralysed,  the 
base  of  the  prism  should  be  directed  towards  the  temple, 
so  as  to  defract  the  rays  of  Hght  on  a  spot  internal  to 
the  macula  lutea ;  the  external  rectus,  to  correct  the 
diplopia  thus  caused,  would  contract  and  slightly  evert 
the  eye,  and  being  gently  exercised  in  this  way,  day  by 
day,  would  gain  strength,  and  perhaps  ultimately  re- 
cover its  former  power.    In  cases  of  paralysis  of  the 
other  muscles  of  the  eye,  the  base  of  the  prism  should 
be  j)laced  in  such  a  position  as  to  call  the  affected 
muscle  into  play,  upon  precisely  the  same  principle  as 
above  explained. 

Faradization  is  often  most  useful  in  cases  of  para- 
lysis of  the  muscles  of  the  eye,  one  pole  being  applied 
over  the  closed  lid,  and  the  other  behind  the  correspond- 
ino-  ear.  The  remarks  I  have  already  made  upon  this 
method  of  treatment,  when  discussing  the  subject  of 
paralysis  of  the  orbicularis  and  levator  palpebraa,  are 


•  E.  Meyer  on  Treatineni  of  Strabismus  by  Prisms  :  Brit,  and 
For.  Med.-Chir.  Mev.,  vol.  xxxiv.  p.  3t)2. 
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applicable  to  instances  of  paralysis  of  the  muscles  of 
the  eye. 

Operation  of  Tenotomy.— We  have  another  means  at 
our  command  for  overcomiucr  the  diplopia  produced  by 
paralysis  of  the  muscles  of  the  eye,  particularly  if  the 
antagonistic  muscle  is  not  aliected  by  secondary 
changes ;  it  consists  in  the  operation  of  tenotomy,  Tenotomy, 
modihed  according  to  the  circumstances  of  the  case. 

Let  us  again  suppose  that  the  extefnal  rectus  of  the 
left  eye  is  paralysed,  and  that  other  means  have  failed 
to  cure  the  disease  ;  we  may  then  divide  the  internal 
rectus,  and  fix  its  attachment  to  the  sclerotic  further 
backwards  than  its  normal  position.    By  this  means  Opposing 
we  weaken  the  action  of  the  internal  rectus,  so  that  in  ^u^de  dis- 
all  probability  the  external  rectus  may  be  able  to  Ciekwards 
neutrahze  it,  and  thus  overcome  the  diplopia. 

This  operation,  however,  would  only  answer  if  the 
power  of  the  external  rectus  were  but  slightly  dimi- 
nished ;  if  much  enfeebled.  Yon  Graefe  proposed  that  Weak  one 
m  addition  to  tenotomy  of  the  internal  rectus,  we  jj"'""^''^' 
should  divide  the  external  rectus,  and  fix  its  attachment  ' 
to  the  sclerotic  close  to  the  cornea.    In  this  way,  by 
increasing  its  power  over  the  eyeball,  and  at  the  same 
time  diminishing  that  of  the  internal  rectus,  we  should 
correct  the  diplopia. 

One  of  the  drawbacks  to  this  operation  is,  that  the 
paralysed  muscle,  after  long  disuse,  often  undergoes 
fatty  degeneration,  and  it  is  then  of  little  use'^en- 
deavouring  to  force  it  to  increased  action  by  an  opera- 
tion such  as  I  have  above  indicated.    But  if  the  muscle 
has  undergone  fatty  degeneration  it  is  most  probable 
that  the  internal  rectus  will  have  inverted  the  eye,  so 
that  we  shall  have  a  case  of  diplopia  plus  strabismus 
to  deal  with  ;  we  may  nevertheless,  if  electricity  com- 
bined with  the  prolonged  employment  of  the  iodide  of 
potassium,  has  failed  to  restore  power  to  the  ex- 
ternal rectus,  endeavour  to  overcome  this  condition 
by  an  operation  ;  the  result,  however,  of  any  such  pro- 
ceeding is  very  doubtful,  because,  however  much  we 
may  shorten  the  paralysed  muscle,  we  cannot  restore 
its  functions  by  this  means. 

Should  we  think  it  advisable  to  operate,  the  internal 
rectus  must  be  divided  as  described  in  cases  of  strabis- 
mus, but  the  subconjunctival  cellular  tissue  should  be 
disturbed  as  little  as  possible,  so  that  the  divided  end 
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of  the  muscle  may  not  retract  very  far  back  and  then 
form  its  new  attachment  to  the  sclerotic;  m  tact  we^do 
not  requh-e  to  weaken  the  power  of  the  mternal  rectus 
too  much.    Having  completed  the  tenotomy  of  the 
internal  rectus,  we  may  proceed  to  shorten  the  para- 
lysed muscle ;  the  opening  in  the  conjunctiva  will 
have  to  be  rather  more  extensive  than  m  an  ordinary 
case  of  strabismus;  it  is  better  in  fact  to  expose  the 
tendon  of  the  external  rectus,  and  insert  a  strabismu  s 
hook  beneath  it ;  a  curved  needle  with  a  silk  thread  is 
passed  through  the  tendon  close  to  its  insertion  into 
the  sclerotic,  the  suture  is  then  to  be  tied,    ihe  mus^cle 
is  subsequently  to  be  cut  through  about  three-f  ourths 
of  a  line  from  the  suture,  towards  the  angle  of  the  eye, 
and  another  suture  is  to  be  passed  through  the  re- 
tracted end  of  the  muscle :  the  two  sutures  are  to  be 
tied  too-ether,  and  in  this  way  the  muscle  is  shortened. 
In  fact  all  we  have  to  do  is  to  cut  a  small  piece  out 
of  the  tendon  of  the  rectus  and  bring  the  divided  ends 
of  the  muscle  into  apposition,  so  that  they  will  unite, 
and  thus  shorten  the  muscle  to  the  extent  of  the  piece 
we  have  cut  out  of  it.    When  writing  the  last  edition 
of  this  work  I  had  operated  on  sev-eral  cases  of  this 
kind,  and  was  disposed  to  think  well  of  the  proceeding, 
but  subsequent  experience  has  convinced  me,  that  in 
my  hands,  the  above  described  proceeding  should 
seldom  if  ever  be  resorted  to  with  the  view  of  improv- 
ing the  sight  in  cases  of  external  strabismus  depending 
on  paralysis  of  the  internal  muscle,  but  it  may  be 
useful  to  overcome  the  unsightly  appearance  of  an 
eye  affected  with  an  external  squint. 


STRABISMUS. 


Definition. — Formerly  all  cases  in  which  there  was 
a  want  of  correspondence  between  the  optic  axes  of  the 
two  eyes  were  classed  as  Strabismus,  however  different 
the  character  and  cause  of  the  disorder  ;  now,  however, 
that  we  have  learnt  to  discriminate  the  various  para- 
lytic affections  of  the  eye,  we  may  restrict  the  term 
strabismus  to  those  cases  in  which  there  is  inability  to 
brina  both  visual  lines  to  bear  simultaneously  upon  the 
same  point,  depending  on  some  change  in  the  muscles 
themselves  and  not  in  their  nervous  supply. 

There  is,  therefore,  a  marked  difference  between  cases 
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Of  Strabismus  and  of  paralysis.    In  the  latter  the  move-  Difference 
ment  of  one  or  more  of  the  muscles  is  impaired  from  a  between  ft 
laulty  state  of  its  innervation,  but  in  strabismus  the  f P^'"''" 
muscles  are  in  working  order,  so  that  the  eye  can 
move  m  all  directions,  the  degree  of  tension  of  the 
atiected  muscle  being  alone  at  fault ;  the  muscle  is 
practically  shortened,  and  the  axis  of  the  squinting  eve 
is  never  m  its  proper  place. 

But,  as  I  have  before  remarked,  after  long-continued  p„.„, 
paralysis  of  one  of  the  muscles  of  the  eye,  the  opposing  compr' 
muscle,  though  healthy,  may  in  the  course  of  time  "^'^^ 
contract,  so  that  in  instances  of  this  description  we  have 
diplopia  comphcated  with  strabismus.    On  the  other 
hand,  m  a  confirmed  squint,  the  opposing  muscle  from 
want  of  use  becomes  atrophied,  so  that  ultimately  the 
strabismus  again  becomes  complicated  with  paralysis 
in  the  opposing  muscle. 

A  strabismus  may  be  either  convergent,  divergent 
sursumvergent,  or  deorsumvergent,  but  the  two  latter 
are  very  rare  forms  of  strabismus  ;  an  internal  squint  is 
the  most  common. 

Strabismus  Convergens.— We  may  suppose  that  one  r™. 
eye  only  is  affected.    If  an  object  be  held  before  the  ™ 
patient's  face,  and  he  is  directed  to  look  at  it,  the  Stbabis- 
workmg  eye  is  fixed  on  the  object,  but  the  squinting  one 
13  instantly  inverted.    If  the  working  eye  is  closed,  the 
squinting  one  turns  slowly  outwards,  and  is  fixed  on 
the  object,  but  if  the  other  eye  is  opened  the  squinting 
one  again  rolls  inwards. 

I  have  before  explained  the  meaning  of  the  term 
secondary  angle  of  squinting,  and  laid  it  down  as  a  rule 
that  the  secondary  angle  is  always  greater  than  the 
primary  pne  in  instances  of  paralysis ;  but  that  is  not  Primary 
the  case  in  strabismus,  for  if  the  working  eye  is  closed,  and  se- 
it  will  be  inverted  to  exactly  the  same  extent  as  the  ''^^f *''y 
squinting  eye  is  everted,  when  directed  towards  an  ob-  eJuaT 

ject  held  before  the  patient's  face. 

In  consequence  of  the  inability  of  the  two  eyes  to  fix 

their  optic  axes  on  the  same  object,  double  vision  exists; 

and  in  cases  of  internal  strabismus  the  diplopia  is  Diplopia 

direct,  the  image  observed  with  the  squinting  eye  beino-  direct. 

projected  towards  the  corresponding  temple  (Fig.  46). 
^  The  double  vision  may  after  a  time  disappear,  the  Sight  of 

sight  in  the  squinting  eye  becoming  suppressed  ;  this  is  effected  eye 

particularly  the  case  if  the  strabismus  is  very  marked ;  Spiessed 
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the  ravs  of  li^bt  from  an  object  fall  on  the  outer  and 
^rsXite  portions  of  the  -tma  and  the  -pres^^^^ 
is  therefore  ignored  by  the  patient  Wheieas  if  the 
squint  be  only  slight,  the  image  «„^P^^  .^^^^^tS^ 
near  the  macula  lutea,  and  this  part  of 
very  sensitive  the  confusion  of  vision  becomes  veiy 

^'in  the'^rbove  remarks  we  have  supposed  only  one  eye 
to  bo  affected,  but  this  is  by  no  means  ^^^^y^  JJ^^  ^^'^^^ 
The  squint  may  be  alternating,  and  appear  first  m  one 
eye  ami  then  In  the  other,  so  that  if  the  apparently 
working  eye  is  closed,  the  squinting  eye  assumes  its 
normaf  position  ;  but  in  place  of  .^^^"^.^^^..^/^^i^; 
verted  when  the  former  is  opened,it  retains  its  natural 
position,  and  the  other  eye  remams  inverted,  tact, 
first  one  and  then  the  other  squints  ;  it  appears  to  be 
a  matter  of  indilference  to  the  patient  which  eye  he 
uses,  but  he  is  unable  to  concentrate  both  his  optic 
axes  simultaneously  on  the  same  object,  in  these 
cases  the  sight  of  both  eyes  is  usually  equally  good 

(7(i,,^se.s.— The  remote  causes  usually  assigned  tor  stra- 
bismus are  very  numerous:  among  these  I  may  men- 
tion, convulsions,  worms,  exanthematous  diseases,  m- 
iuries  to  the  head,  and  the  habit  of  imitating  a  person 
affected  with  strabismus.  The  more  direct  and 
immediate  causes  of  strabismus  we  may  group  as 
follows — I.   Impaired  vision  of  one  or  both  eyes. 

II.  Primary  affections  of  the  muscles  of  the  eye. 

III.  Anomalies  of  refraction  of  the  eye. 

I.  Impaired  vision  of  one  or  both  eyes.  If  the  siglit 
of  one  eye  is  impaired  from  an  opacity  of  the  cornea, 
or  of  the  deeper  structures  of  the  eye,  the  patient  is 
likely  to  be  troubled  by  the  presence  of  the  faulty 
image,  and  the  eye  involunta.rily  squints,  in  order  that 
the  image  may  fall  upon  the  peripheral  and  less  sensi- 
tive part  of  the  retina  ;  in  time  the  diseased  eye  may 
cease  to  recognise  the  impaired  image,  but  the  strabis- 
mus remains. 

II.  Primary  affections  of  the  muscles,  paralysis.  In 
speaking  of  diplopia  arising  from  paralysis  of  the 
musclesti  mentioned  that  the  opposing  muscle  to  the 
paralysed  one  might,  in  the  course  of  time,  become 
contracted,  inducing  strabismus.^ 

In  this  way  also  wounds,  or  injuries  of  one  of  the 
muscles  of  the  eye,  may,  by  impairing  its  contractile 
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mTJ:  P^^ent  its  efFectually  resisting  the  opposing 
mubcle,  and  a  strabismus  occurs  in  consequenc^  \Ve 
occasionally  notice  this  form  of  squint  followino-  an 
operation  for  the  cure  of  strabismus;  the  tenotomy 
liavmg  been  carelessly  performed,  the  opposing  muscle 
IS  unresisted,  and  contracting,  draws  the  eye  outwards 
or  inwards  as  the  case  may  be. 

III.  Anomalies  of  refraction  of  the  eye.  Of  these  H.per 
hypermetropia  is  by  far  the  most  common  cause  of  >nerropia 
internal  strabismus,  the  defective  accommodation  of 
tiie  eye  bemg  partially  overcome  by  an  increased  con- 
vergence of  the  optic  axes  (see  Chapter  XV  )  At  first 
the  squint  is  periodic,  the  eflort  bv  which  the  internal 
rectus  IS  called  upon  to  act  being  only  occasional,  when 
near  or  minute  objects  are  under  observation  ;  but  if 
the  _  defective  accommodation  is  not  overcome  by  the 
habitual  use  of  convex  glasses,  the  strabismus  is  almost 
certain  to  grow  permanent. 

Myopia  may,  though  rarely,  induce  an  internal  stra-  xMjopia 
bismus,  from  the  fact  of  the  internal  rectus  being  over- 
worked, in  the  constant  straining  efforts  at  convergence 
which  the  patient  makes  in  looking  at  objects  placed 
close  to  his  eye,  in  order  that  they  may  be  clearly  seen. 

Strabismus  Dive  ugens.— An  external  squint  is  a  rare  r, 
affection  as  compared  with  the  number  of  cases  of  in-  StIa-""' 
ternal  strabismus  we  meet  with.    In  external  strabis-  bismus. 
mus  the  diplopia  is  crossed:  the  image,  falling  on  a  Diplopia 
part  of  the  retina  external  to  the  macula  hitea,'is  pro-  crossed, 
jected  inwards  (Pig.  47).    The  phenomena  of  external 
strabismus,  in  fact,  are  precisely  the  reverse  of  those  of 
an  internal  squint,  the_  affected  eye  being  everted,  and  Eye 
moving  from  without  inwards  when  an  object  is  held  everted, 
in  front  of  it,  and  the  sound  eye  is  closed.  The 
secondary  angle  of  squinting  is  equal  to  the  primary 
angle. 

Causes. — Some  of  the  circumstances  already  men-  Caugeg. 
tioned  as  giving  rise  to  convergent  squint  may  also 
produce  divergence.    The  most  common  cause  of  ex- 
ternal strabismus  is  myopia.    I  have  above  remarked 
that  this  affection  of  the  accommodation  of  the  eye 
may  induce  an  internal  squint,  from  contraction  of  the 
internal  recti  due  to  overwork  ;  this,  however,  is  a  very 
rare  sequence  of  myopia;  far  more  commonly  an  ex-  Myopia, 
ternal  strabismus  is  induced  by  the  insufficiency  of  the 
internal  recti  with  which  it  is  associated. 
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Myopia  in  very  many  cases  depends  on  posterior 
Btaphyloma,  the  eyeball  being  elongated  from  before 
backward     Under  tbese  circumstances  it  requires  a 
greater  effort  on  the  part  of  the  internal  recti  to  mam- 
tain  the  necessary  conTergence  of  the  optic  axes  tor 
distinct  vision,  and  consequently  the  muscles  become 
fati<^ued  •  the  macute  lutea;  of  both  eyes  are  no  longer 
kept  steadily  fixed  on  the  object  under  observation, 
diplopia  results,  and  to  remedy  the  confusion  one  eye 
flies  outwards,  so  that  the  rays  may  fall  upon  the  least 
sensitive  parts  of  the  retina  (its  periphery)  and  the 
images  be  widely  separated  ;  and  thus  m  the  course  ot 
time  an  external  strabismus  occurs.    I  have  already 
explained,  when  discussing  the  subject  of  posterior 
staphyloma.  Dr.  Giraud-Teulon's  theory  regarding  the 
connexion  of  this  affection  with  insufficiency  of  the  in- 
ternal rectus  ;  he  considers  that  the  muscular  defect  is 
the  cause  of  the  myopia  and  posterior  staphyloma, 
leading  also  to  external  strabismus,  rather  than  that 
the  myopia  induces  the  divergent  squint. 

Wounds  of  the  internal  rectus  may  cause  an  external 
strabismus. 

Strabismus  sursumvergens  and  deorsnmvergens  are 
rare  forms  of  disease,  and  seldom  occur  unless  in  con- 
nexion with  paralysis. 

Prognosis. — Before  recommending  any  particular  line 
of  treatment  in  cases  of  strabismus,  we  must  ascertain 
if  the  patient  possesses  binocular  vision,  p.  535 :  if 
this  is  not  the  case,  our  prognosis  should  be  guarded 
as  to  the  probability  of  a  cure  being  effected.  In  ninety 
per  cent,  of  the  cases  of  strabismus  operated  on  by  Von 
Graefe,  binocular  vision  was  absent :  but  of  these  some 
fifty  per  cent,  recovered  it  to  a  greater  or  less  extent, 
after  an  operation.    Not  only,  however,  is  binocular 
vision  often  wanting  in  these  cases  of  strabismus,  but 
in  time  the  patient's  vision  in  the  squinting  eye  becomes 
completely  destroyed.    It  is  consequently  always  ad- 
visable to  operate  in  cases  of  strabismus  as  soon  as 
practicable,  so  as  to  anticipate  these  changes  in  the 
visual  powers  of  the  squinting  eye. 

Subsequently,  the  strabismus  having  existed  for 
some  time,  our  prognosis,  as  to  the  effects  of  an  opera- 
tion upon  the  visual  powers  of  the  affected  eye  will 
depend  upon  the  degree  of  impairment  of  vision.  If 
the  sight  is  pretty  good,  and  the  squinting  eye  can  be 
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steadily  fixed  on  an  object  in  front  of  it,  while  tlie 
working  eye  is  closed,  we  may  expect  mucli  benefit 
trom  an  operation.    But  if  tke  sight  is  already  much 
mjured  and  the  patient  cannot  fix  the  squinting  eye  and  power 
on  an  object,  although  the  other  eye  is  closed,  we  can  "^'"S 
hope  to  gam  but  very  slight  advantage  from  an 
operation. 

Treatment  of  8trahismus.~The  methods  which  have  Treatment 
trom  tune  to  time  been  advocated  for  the  cure  of  stra- 
bismus have  been  very  numerous,  but  for  all  practical 
purposes  we  may  confine  our  attention  to  tenotomy  of 
the  aftected  muscle,  our  object  being  to  weaken  the 
power  of  the  muscle,  and  thus  overcome  the  strabis- 
mus. 

No  doubt  much  may  be  done,  and  must  be  done,  by  Glasses 
means  of  convex  glasses  in  the  case  of  hypermetropia, 
and  of  concave  ones  in  myopia,  to  overcome  the  abnor- 
mahties  m  the  refractive  media  which  induce  a  squint; 
but  strabismus  having  been  once  acquired,  division  of  Tenotomy, 
the  muscle  which  causes  the  squint  is  the  treatment 
upon  which  we  must  rely. 

Children  are  frequently  brought  to  us,  in  which 
hypermetropia  and  a  fixed  internal  strabismus  exist ; 
parents  naturally  object  to  an  operation,  and  tell  us  of 
instances  in  which  so-and-so's  child  squinted  and 
recovered  without  an  operation  :  our  course  in  such 
cases  is  clear,  we  can  only  advise  the  proper  and 
rational  mode  of  overcoming  the  defect,  which  is  by  an 
operation,  and  the  earlier  it  is  undertaken  the  better 
for  the  patient,  provided  the  squint  is  a  fixed  one. 
If  an  alternating  squint,  the  operation  may  be  post- 
poned. 

It  is  almost  always  necessary  to  divide  the  muscle  Often  ne- 
not  only  of  the  squinting,  but  of  the  working  eye  also,  cessary  in 
even  in  cases  of  monolateral  strabismus,  because  the  ^''^''^y^^' 
parallelism  of  the  eyes  is  afiected  through  means  of  a 
common  motor  influence;  but  if  the  internal  rectus  of 
only  one  eye  is  divided,  its  tendon  retracts  and  forms 
an  attachment  to  the  sclerotic  further  back  than  that 
of  its  normal  position  :  the  muscle  in  the  eye  which 
has  not  been  operated  on  is  therefore  anterior  to  the 
insertion  of  the  internal  rectus  of  the  other  eye,  and 
the  former  muscle  is  longer  (stronger),  and  has  au  ad- 
vantage over  the  divided  muscle  when  the  eyes  are 
made  to  converge  on  a  near  point.    We  should  conse- 
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quently  divide  the  internal  rectus  in  both  eyes,  and  by 
putting  back  the  attachment  of  both  mnscles  equally, 
obtain  parallelism  of  the  eyes  at  rest,  and  also  when 
converging. 

Muscles  to       The  relations  of  the  tendons  of  the  recti  muscles  to 
be  divided    the  capsule  of  Tenon  have  already  been  considered 
(llseJttns.     (Chap.  I.),  and  it  is  only  necessary  for  me  to  add  that 
in  dividing  the  tendons  of  the  muscles  tor  the  cure  ot 
strabismus,  we  must  cut  through  them  at  their  in- 
sertion into  the  sclerotic,  so  as  not  to  divide  their 
connexions  with  the  capsule  of  Tenon  more  than  we 
can  help.    Further,  it  is  far  easier  to  increase  the 
effect  of  an  operation  by  subsequently  dividing  more 
of  the  tendon,  than  it  is  to  overcome  the  defect  pro- 
duced by  a  too  fi-ee  tenotomy  in  the  first  insta.nce. 
Operation.       The  patient  having  been  placed  under  the  influence 
of  chloroform,  and  the  lids  separated  with  a  stop 
speculum  (the  internal  rectus  being  the  muscle  to  be 
divided),  an  assistant  seizes  a  fold  of  the  conjunctiva 
with  a  pair  of  forceps  and  everts  the  eyeball.  The 
Division  of    gurgeon  then  nips  up  a  fold  of  the  conjunctiva  with  a 
wnjunc-  pj^^j^.  q£  gjjy  forceps  at  a  line 

Fig.  41^.  corresponding  with  the  lower 

border  of  the  muscle  to  be 
divided.  The  scissors  should 
then  cut  through  th.e  fold  of 
conjunctiva  below  the  for- 
ceps (Fig.  48),  dividing  all 
the  structures  right  down  to 
the  sclerotic.  It  is  very  im- 
portant to  expose  the  scle- 
rotic clearly.  The  surgeon 
then  takes  a  Cowell's  stra- 
Passingthe  bismus  hook,  and  placing  its  point  on  the  sclerotic, 
Uook.  ^  j-^^jg  downwards,  so  aa  to  get  below  the 

muscle,  and  then  well  backwards,  so  as  to  get  behind 
it ;  the  point  of  the  instrument  being  still  kept  on  the 
sclerotic,  is  then  moved  upwards  and  forwards,  so  that 
the  extremity  of  the  hook  protrudes  under  the  con- 
junctiva above  the  upper  border  of  the  muscle.  The 
internal  rectus  is  now  to  be  put  on  the  stretch,  by 
drawing  the  hook  towards  the  outer  angle  of  the  eye, 
and  while  it  is  kept  tense  in  this  way  the  points  of  the 
scissors  are  to  be  introduced  into  the  wound  (Fig.  49), 
the  lower  blade  passing  beneath  the  tendon  of  the 
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muscle  iu  contact  with  the  sclerotic,  and  the  upper 
blade  between  the  tendon  and  the  conjunctiva.  In 
this  way  the  tendon  of 


Fig.  49. 


the  muscle  is  to  be  cut 
through.  The  strabis- 
mus hook  is  then  to  be 
passed  upwards  and 
downwards  against  the 
sclerotic,  so  as  to  deter- 
mine if  any  of  the  lateral 
offsets  of  the  muscle 
have  been  left  un- 
divided ;  if  so,  they  must 
be  carefully  cut  through. 

The  after-treatment 
consists  in  keeping  the 
eye  at  rest  for  a  few 
days ;  a  cold  compress 
may  be  employed  for  the  first  twenty-four  hours  after 
the  operation. 

As  soon  as  the  patient  has  recovered  from  the  Test  the 
effects  of  the  chloroform,  we  must  examine  the  eye  power  of 
operated  on,  in  order  that  we  may  ascertain  the  con-  muscle, 
dition  of  the  internal  rectus.   It  is  evident  that,  if  the 
operation  has  been  successfully  performed,  the  patient 
will  still  have  some  power  of  inverting  the  eyes  through 
the  attachments  of  the  miiscles  to  the  capsule  of 
Tenon,  so  that  both  eyes  will  converge  upon  an  object 
held  some  six  inches  in  front  of  the  patient's  nose ;  but 
when  more  closely  approximated  to  the  face,  should 
not  have  sufficient  power  to  turn  the  eyes  any  further 
inwards. 

In  the  course  of  three  or  four  days  the  divided  ends  Action  of 
of  the  muscles  reunite  with  the  sclerotic,  at  a  point  muscle 
slightly  further  back  than  their  original  place  of  in-  rMtored. 
sertion,  and  then  the  action  of  the  internal  recti 
becomes  more  powerful,  the  eyes  act  in  unison,  and 
the  squint  in  fact  is  cured. 

Should  it  be  necessary  to  divide  either  of  the  other 
recti  muscles  the  operation  may  be  performed  after  the 
method  above  described. 

We  not  unfrequently  meet  with  cases  of  strabismus  in 
grown-up  people,  in  which  the  sight  of  one  eye  is  very 
defective,  from  want  of  use.  In  cases  of  this  kind  the 
squinting  eye  should  be  exercised  in  reading  with  a 
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strong  magnifier  for  three  or  four  hours,  the  working  eye 
being  closed.  Subsequently  we  may  divide  the  muscle 
of  the  squinting  eye  with  considerable  advantage,  but 
harmony  of  movement  can  rarely  be  obtained,  from 
want  of  sensational  guidance ;  and  we  should  conse- 
quently in  such  instances  only  operate  on  one  eye.  Of 
course  in  younger  people  the  sight  of  one  eye  may  be 
very  defective,  and  under  these  circumstances  the 
above  rule  still  holds  good;  only  operate  on  the 
squinting  eye. 

In  cases  of  convergent  strabismus  depending  on 
paralysis  or  weakness  of  the  external  rectus  muscle, 
we  must  treat  the  case  upon  the  principles  !  have 
already  described  (page  543)  of  dividing  the  internal 
rectus,  and  at  the  same  time  shortening  the  external 
muscle,  always  bearing  in  mind  the  fact  that  we  must 
subsequently  endeavour  to  give  tone  to  the  weakened 
(external)  muscle  by  means  of  a  well  and  long  con- 
tinued course  of  local  faradization. 

Divergent  strabismus,  as  I  have  before  explained,  is 
commonly  due  to  insufficiency  of  the  internal  rectus 
and  myopia;  it  may  be  produced  from  a  defective 
operation  for  the  cure  of  a  convergent  squint.  In 
cases  where  the  vision  of  one  eye  is  very  defective  the 
eye  often  diverges  :  under  these  circumstances,  for  the 
sake  of  appearances,  we  may  be  called  on  to  correct 
the  squint,  and  shorten  the  internal  rectus  by  means 
of  the  operation  already  described  (p.  543),  and  at 
the  same  time  the  external  rectus  should  be  divided 
subconjunctivally,  so  that  its  insertion  may  be  placed 
backwards.    In  fact  for  the  relief  of  all  cases  of  diver- 
gent strabismus,  our  object  must  be  to  shorten  the 
internal  rectus  or  bring  its  point  of  insertion  into  the 
sclerotic  forwards,  while  we  lengthen  (so  as  to  lessen 
the  power)  of  the  external  muscle  by  dividing  it  and 
allowing  the  retracted  extremity  to  imite  to  the  scle- 
rotic behind  the  point  of  its  normal  insertion. 
Downward       Doionward  squint.— This  affection  of  the  eye  is  of 
pquint.        j-a^j-y  occurrence,  but  the  following   case  given  by 
Surgeon  Partridge,  of  Bombay,  is  a  remarkably 
good  illustration  not  only  of  the  symptoms,  but 
also  of  the  successful  treatment  of  a  case  of  the 
Case.         kind :— Captain  E.,  aged  about  45,  came  under  my 
care  in  September,  1869,  complaining  of  defective 
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Vision  and  strabismus.   On  examination,  I  found  that 
he  only    as  a  rule,  used  the  right  eye,  and  had 
acquired  a  habit  of  half-closing  the  lids  of  the  left 
eye,  to  avoid  confusion  of  images.    If  the  rio-ht  eye 
was  covered,  he  could  see,  though  not  clearly,  with  the 
lett    When  directed  to  look  at  an  object  distant  about 
twelve  inches,  with  both  eyes  open,  the  left  eye  turned 
directly  downwards,  or  downwards  and  very  slio-htly 
inwards.    The  right  eye  being  covered,  the  left  imme-  Testing  the 
aiateiy  came  into  position,  showing  a  primary  devia-  deviation, 
tion  of  about  two  hues.    The  right  eye  being  observed 
while  the  left  was  coining  into  position,  the  secondary 
deviation  was  seen  to  be  equal  to  the  primary,  thus 
excluding  the  idea  of  any  paralysis  of  the  opposino- 
muscle. 

Both  eyes  being  uncovered,  and  he  being  told  to 
look  with  the  left  eye  only,  the  right  eye  was  turned 
somewhat  upwards. 

On  testing  his  vision,  I  found  that  with  the  right  Tpstin^  fh« 
eye  he  could  read  Ko.  23  Snellen,  only  at  ten  feet,  and  conditfoa  of 
that  no  spherical  glass  corrected  vision,  Y=|.  With 
the  left  eye  he  could  read  'No.  20  only  at  five  feet, 
V=^;  and  no  spherical  glass  corrected  vision.  By 
means  of  the  stenopaic  apparatus,  however,  I  found 
that  in  the  right  eye  he  had  "  simple  astigmatism," 
being  "myopic"  in  the  vertical  meridian  (gL),  and 
"  emmetropic"  in  the  horizontal  meridian;  and  that  a 
concave  cylindrical  glass,  with  its  axis  horizontal, 
enabled  him  to  read  perfectly  at  20  feet.    In  the  left 
eye  he  had  mixed  "  astigmatism,"  being  myopic  in 
a  direction  midway  between  the  vertical  and  horizontal 
meridians,  while  he  was  "  hypermetropic"     in  a  direc- 
tion at  right  angles  to  this.    A  combination  of  two 
cylindrical  glasses  (  —  50)  in  the  semi-horizontal  direc- 
tion, and  (  +  40)  in  the  semi- vertical  direction,  corrected 
vision  up  to  fourteen  feet — a  certain  amount  of  ambly- 
opia_  from  forty-five  years  of  disease  preventing  hia 
reading  fluently  at  twenty  feet. 

Taking  into  consideration  that  there  was  no  para-  Treatment 
lysis,  that  diplopia  could  be  produced  by  a  prism,  that  operation, 
vision  could  be  corrected  by  suitable  glasses,  I  saw  no 
reason  why  an  operation  for  the  cure  of  the  strabis- 
mus should  not  succeed,  although  it  had  existed  for 
forty-five  years  1    Accordingly,  I  placed  him  under 
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chloroform,  and  divided  the  inferior  rectus  by  the 
s-ubconjunctival  operation.  There  were  no  lateral 
expansions  of  the  mnscle,  and  the  eye  immediately 
righted  itself,  turning  at  first  a  little  outwards ;  this, 
however,  corrected  itself  after  the  first  day.  The  eye 
is  now  quite  straight,  and  all  deformity  is  removed. 
When  I  last  saw  him,  he  had  not  received  his  astig- 
*  matic  glasses,  but  I  have  no  doubt  that,  when  he  gets 
them,  he  will  not  only  be  greatly  improved  in  appear- 
ance, but  will  enjoy  good  vision.* 


*  Medical  Times  and  Gazette,  vol.  i.  1871,  p.  243. 


CHAPTER  XV. 


DISORDEES  OF  REFRACTION  AND  ACCOMMODATION 

OF  THE  EYE. 

Mtjopia — Ilypermetropia — Freshyopia— Astigmat  is'.ii 
— Asthenopia :  motor,  and  accommodatory. 

It  is  remarkable  how  few  cases  of  impaired  vision,  Disorders 
due  to  anomalies  in  the  refraction  or  accommodation  refrac- 
of  the  eye,  are  met  with  among  the  lower  classes  in  ac°commoda 
India.    In  fact,  whole  races  of  peoi^le  appear  to  be  tkfn,'""'" 
actually  strangers  to  these  diseases.  For  instance,  some 
years  ago  I  was  among  the  Sonthals,  the  aborigines  of 
Bengal,  dwelUng  in  the  Eajahmahal  hills,  and  I  took 
every  opportunity  of  examining  the  eyes  of  the  people 
I  was  brought  in  contact  with,'  for  the  purpose  of  dis- 
covering if  myopia  and  such  like  diseases  existed  among 
them ;  but  I  never  yet  saw  a  young  Sonthal  whose  eyes  rarely  met 
were  not  emmetropic ;  the  same  remarks  apply  to  ^'^h  'iniong 
nearly  the  whole  of  the  lower  classes  in  Bengal,  with  Ssm 
the  exception  of  those  living  in  Calcutta  and  other 
large  towns,  where  overwork,  sensual  indulgence,  and 
a  polluted  atmosphere  have  done  a  vast  deal  of  harm 
to  the  physical  as  well  as  the  moral  eyes  of  the  in- 
habitants. 

It  is  an  established  fact  that,  for  correct  vision 
rays  of  light  which  enter  the  eye  from  every  point  of 
an  object  under  observation,  must  be  brought  to  a 
focus  upon  the  bacillar  layer  of  the  retina ;  it  follows.  Focal  ad- 
therefore,  that  the  healthy  eye  possesses  an  inherent  justmeut 
power  by  means  of  which  both  finite  and  infinite  rays 
are  brought  to  a  focus  on  the  retina — that  is,  both 
divergent  and  parallel  rays  are  made  to  converge  to  a 
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point  on  its  bacillar  layer*    It  is  to  tlie  anomalies 
whicli  occasionally  exist  in  the  human  eye,  with  regard 
to  its  power  of  efiPecting  these  changes,  that  I  would 
now  draw  attention.    In  the  remarks  I  have  to  make 
on  this  subject  I  assume  that  the  ciliary  muscle  is  the 
active  agent  in  altering  the  curvature  of  the  lens.  (See 
page  16.)    Beyond  the  integrity  of  the  ciliary  muscle, 
the  eyes  require  for  perfect  vision  the  faultless  aid  of 
the  recti  muscles,  so  that  the  posterior  poles  of  each 
retina  may  be  made  to  converge  accurately  on  a  given 
spot,  and  thus  produce  single  vision  by  the  use  of  two 
eyes.   In  an  emmetropic  eye  the  act  of  accommodation 
and  of  the  convergence  of  the  optic  axes  become 
habitually  associated,  so  that  it  is  difficult  to  exert 
either  of  them  separately.    Thus  in  looking  at  a  near 
object,  as  in  reading,  the  ciliary  muscle  contracts  so  aa 
to  increase  the  convexity  of  the  lens,  and  at  the  same 
time  the  internal  recti  converge  the  eyes  upon  the 
letters  of  the  book  ;  in  the  normal  eye  the  forces  thus 
brought  into  play  are  perfectly  adjusted  and  governed 
by  branches  of  the  third  nerve :  but  in  the  hyper- 
metropic eye,  and  also  among  persons  suffering  from 
myopia,  there  is  a  disturbance  in  the  co-ordination  of 
the  converging  and  accommodating  muscles  of  the  eye, 
and  hence  under  these  circumstances  the  sense  of  fa- 
tigue which  follows  the  long-continued  use  of  the  eyes. 
Snellen's         As  I  have  before  mentioned.  Dr.  Snellen's  test  types 
test  types ;    g^^.^  -^hose  usually  employed  in  determining  the  acute- 
ness  of  vision.   Some  of  these  types  are  to  be  found  at 
the  end  of  this  volume,  and  it  maybe  useful  to  refer  to 
the  following  rules  laid  down  by  Dr.  Snellen  in  reference 
to  their  use  : — 

rules  for  I.  The  smallest  angle,  at  which  objects  of  known  size 
their  use.  form  can  be  distinguished,  determines  the  degree 

of  the  relative  acuteness  of  vision. 

II.  To  determine  the  smallest  visual  angle,  we  mea- 
sure the  utmost  distance  at  which  objects  of  definite 
size  can  be  recognised. 

III.  A  visual  angle  and  corresponding  distance  being 


*  Finite  rays  are  those  proceeding  from  objects  within  sixteen 
feet  of  the  ej^e,  they  are  divergent  rays,  and  their  divergency 
increases  in  proportion  to  the  proximity  of  the  object  under  o"l>- 
servatiou  to  the  eye.  Eays  from  a  point  sitiiatcd  beyond  six 
feet  from  the  eye  are  considered  as  being  i^arallel  to  cue 
another,  and  are  called  infinite  rays. 
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taken  as  the  nnit  of  measure,  the  proportion  between 
snch  distance  and  that  at  which  the  object  is  actTally 
Been,  expresses  the  acnteness  of  vision  actually 

IV.  We  take  as  unit  for  comparison  the  reco^^nition 
of  letters  seen  at  an  angle  of  live  minutes 

V.  rhe  numbers  placed  above  each  type  express  in 
Parisian  feet  the  distance  at  which  the  letters  are 
^^rr""  mr^"  angle  of  five  minutes. 

VI.  ihe  utmost  distance  at  which  the  tvDes  arP 
recogmsed  (cZ),  divided  by  the  distance  at  wl?ch  they 
appear  at  an  angle  of  five  minutes  (d),  gives  the  formula 
for  the  acuteness  of  vision  (y). 


Thus  if  d  and  d  be  found  equal,  No.  XII.  of  the 
test  types  being  recognised  at  a  distance  of  12  ft 
5       other  words,  there  is  normal  acuteness 
?f  Z'°?Vt  K  ''''  1^'  •^^i.f  *han  n,  and 

^ffor™.•lis:s^:  ^^''-^ ' 


v  =  -^-  =  ^ 
"     12  —  2 

6    3 

n  —  2j)  —  2. 

"  30    3 


but  d  may  sometimes  be  greater  than  d,  and  No  XII 
be  visible  at  a  greater  distance  than  12  ft. ;  in  this  case 

the  acut^ess  of  vision  is  greater  than  the  normal  average. 

Vll.  ihe  normal  acuteness  of  vision  decreases  with 
age  (see  Presbyopia). 

.  ^^V^:  ^alue  of  u  should  be  found  equal  in  test- 
ing with  the  different  types,  each  at  its  correspondino- 
distance.  If  such  is  not  the  case,  and  v  appears  to 
dimmish  considerably  within  or  beyond  a  certain  dis- 
tance, it  may  be  inferred  that  the  refraction  is  at  fault 
or  that  the  eye  is  not  adjusted  for  such  distance 

With  regard  to  the  form  of  glasses  to  be  used  by  Selection  c 
patients  suiiermg  from  myopia,  or,  in  fact,  from  any  e^'^"^^"- 
disease  of  the  eye  requiring  them,  spectacles  are  far 
the  best.    They  should  be  made  to  fit  so  that  the 
glasses  may  be  parallel  with  the  patient's  irides,  and 
they  should  be  placed  as  near  the  eye  as  possible 
without  allowing  the  cilia  to  brush  against  them' 
when  the  lids  are  closed,  except  in  cases  of  presbyopia, 
as  I  shall  subsequently  explain.    The  glasses  with  a 
spring  fitting  over  the  nose  are  generally  objection- 
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alDle  for  prolonged  work,  because  the  patient  is  apt 
to  clap  them  on  carelessly,  sometimes  close  to  the 
eyes,  and  at  other  times  on  the  tip  of  the  nose ;  more- 
over, they  are  frequently  worn  any  tiling  but  parallel 
with  the  irides.  An  eyeglass  is  still  more  objection- 
able than  the  spring  spectacles  ;  binocular  vision  is 
ignored,  and  one  eye  only  being  used,  the  other  may 
take  to  squinting  outward. 

With  reference  to  lenses,  the  sign -before  a  fraction 
signifies  that  the  number  indicated  is  a  concave  lens 
(negative  focus) ;  thus  if  we  write  -  i  we  mean  concave 
lenses  of  eight-inch  focal  power.  The  sign -f  (positive 
focus)  before  a  fraction  signifies  that  the  lens  men- 
tioned is  a  convex  one  ;  +  yV  i^ieans  a  number  12  con- 
vex lens,  or  of  twelve-inch  focal  power.  The  figure  ^ 
is  the  sign  of  combination,  as  in  the  caSfe  of  a  spherico- 
cylindrical  lens. 

We  make  use  of  certain  abbreviations  in  de- 
scribino-  cases  of  faulty  accommodation  and  refrac- 
tion, such  as  C.  M.  corneal  meridian;  M.  for  myopia; 
Hm.  hypermetropia ;  C.  cylindrical  glasses;  S.  sphe- 
rical glasses.  For  example,  a  patient  without  glasses 
V.  f§  left  eye,with  +  ^'o  C  V.=f  {},  and  with  (  + S.  C 
C.)  reads  fluently  and  without  strain  No.  2  S", 
which  means  that  without  glasses  the  patient  could 
read  No.  80  of  Snellen's  test  types  with  the  left  eye, 
at  20  feet;  with  convex  cylindrical  glasses*  of  40-inch 
focal  power,  he  could  read  No.  20  of  Snellen's  test 
types  at  20  feet  distance,  and  with  a  combination  of 
number  convex  40  spherical,t  and  convex  40  cylin- 


*  A  cylindricivl  Ions  is  the  soprmeut  of  a  cylinder,  and  refracts 
rays  of  licclit  mo^t  in  a  plane  at  right  angles  to  the  axis  of  the 
cyliudor  of  which  it  is  a  segment,  whilst  those  rays  of  light 
wliich  strike  it  in  the  plane  of  the  axis,  undergo  no  refraction 
■whatever.  For  the  sake  of  simplicity  we  may  therefor'^  restrict 
our  cousidei-atiou  to  these  two  directions — that  of  tlie  axis  and 
that  of  the  transverse  diameter.  A  6-iuch  convex  cylindrical 
lens  means  one  which  refracts  a  pencil  of  parallel  raj's  thus : 
(1),  those  which  strike  it  parallel  to  the  transverse  diameter  of 
the  cylinder  are  focussed  at  six  inches  from  the  surface  of  the 
lens;  (2),  those  which  strike  it  pai-allel  to  the  axis  of  the 
cylinder  are  not  focussed  at  all  by  the  lens,  but  pass  through  it 
refracted  not  more  than  they  would  have  been  by  passing 
through  a  piece  of  plain  glass. 

t  A  spherical  Ifus  is  a  segment  of  a  sphere,  and  refracts  the 
incident  rays  of  light  equally  in  all  planes  of  the  segment^  so 
that  spherical  lenses  are  bounded  by  a  spherical  surface  on  one 


MYOPIA.  559 

con^tioTTfXrf''  ^^-^^tropia  is  meant  the  normal  E.mh- 
concution  o±  the  eye  as  regards  its  visual  rano-e  In 

on  thrf;/''''''"i'^  ^'^^^       b^-^'^gbt  to  a  focus 

on  the  retma  when  the  eye  is  at  rest,  and  by  a  volun! 

tary  action  of  accommodation,  divergent  rays  a7e  a  so  r 

objects  at  all  ordinary  distances  can  be  clearly  and  ^'^"o"  ^'^ 
distinctly  perceived,  while  the  nearest  point  for  dLnct 
vision  IS  at  about  four  inches  from  the  cornea  As  a 
test  of  this  condition,  Snellen's  types  may  be  cWv 
deciphered  at  the  respective  diiLces  Lsigned  t 
mr^Ur.b  ^  ^^^^"^tion  of  atrophic,  so  as  to 

paralyse  the  ciliary  muscle,  we  find  that  the  patient's 
long  sight  IS  hardly  affected  at  all.  I  need  hardlv 
repeat  that  m  the  normal  eye,  the  lens  Ts  passlv^ 
when  examining  objects  at  a  distance,  consequently 
paialysis  of  the  cihary  muscle  only  shghtly  affects  the 
tar  point.  Vision  of  distant  objects  is  not  improved 
either  by  convex  or  concave  spectacles.  The  emme 
tropic  eye  can  clearly  define  letters  of  small  type  at  a 
distance  of  exactly  10  inches  from  a  convex  10"  lens 
placed  before  the  eye;  for  rays  of  light  from  the  print  fall 
under  these  circumstances  as  parallel  rays  on  the  eye. 

MYOPiA.-In  Myopia,  or  short-sightedness,  parallel  Myopi. 
rays  of  light  are  brought  to  a  focus  anterior  to  the 
retina,  divergent  rays  alone  being  focussed  on  the  ^7'" 
retina     This  condition  maybe  induced  by IncrLse^aS^^ 
refractive  power  of  the  dioptric  media,  or  more  com- 

or  both  sides,  they  have  the  power  of  changing  the  direction  of 
parallel  rays  of  light  passing  through  them,  so  that  they  cause 
the  rays  in  the  case  of  convex  lenses  to  converge  to  a  g-iven 
point— the  principal  focus-or  t/u'foca><  as  it  is  coiumouly  cifued  • 
or  lu  the  case  of  concave  lenses,  parallel  rays  of  light  diveri^J 
after  passing  through  the  lens,  as  if  they  proceeded  from  the 
principal  focus. 

*  Works  treating  of  ophthalmic  subj(!cts  were  formerly  so 
encumbered  with  long  words,  tliat  few  people  cared  to  study 
them;  a  reaction  has  however  set  in,  several  distiuo-uished 
oculists  have  taken  to  describing  their  ophthalmic  cases  in  a 
form  of  shorthand  writing,  which  must  unfortunately  render 
their  work  absolutely  incomprehensible,  unless  to  those  who 
had  previously  studied  the  characters  employed  by  these 
authors. 
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monly  by  elongation  of  the  eyeball  in  the  antero- 


Congenital 
or  acquired. 


posterior  axis. 


Fig.  50. 


Production 
of  post. 
Btapbyloma, 


n  common 
can Be  of 
myopia. 


the  myopia  is  dne 
be  no  doubt  that 


Myopia  is   often  congenital, 
but  may  arise  from  over-exertmg 
the  eyes  upon  minute  objects,  or 
by  straining  them  in  consequence 
of  defective  vision  caused  by  opa- 
cities in  the  dioptric  media.  (See 
page  275.)    Under  these  circum- 
stances the  accommodation  of  the 
eye  is  so  much  exercised,  that  in 
the  course  of  time  the  lens  as- 
sumes a  permanently  increased 
convexity,  its  refractive  power  is 
augmented,  and  myopia  is  the  re- 
sult.  Whenever  myopia  is  esta- 
bHshed,  unless  corrected  by  proper 
glasses,  long -continued  work  in- 
duces hypersemia  and  congestion 
of  the  internal  tissues  of  the  eye,  es- 
pecially of  the  choroid;  and  among 
those  predisposed  to  sufier  from  a 
posterior  staphyloma  the  disease 
is  very  ai^t  to  increase  rapidly 
(page  378),  a  bulging  of  the  sclero- 
tic takes  place  posteriorly,  so  that 
the  antero-posterior  axis  of  the 
eye  becomes  elongated,  and  the 
rays  of  light  are  brought  to  a 
focus  anterior  to  the  retina.  It 
is  not  that  the  point  of  intersec- 
tion of  the  rays  of  light  passing 
through  the  lens  is  in  an  abnor- 
mal position  in  this  case,  but  the 
layer  of  rods  and  bulbs,  is  pro- 
truded backwards,  so  that  the 
rays  impinging  on  it  form  a  dis- 
persed circle  of  light  (Fig.  50). 

Posterior  staphyloma  is  thus 
common  among  myopics  ;  in  fact, 
Von  Graefe  states  that  as  a 
general  rule,  if  a  patient's  far 
point  does  not  exceed  five  inches, 
to  that  disease;  and  there  can 
by   far  the  greater  number  of 
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cases  of  short-siglitedness  we  meet  with  arise  from 
this  cause.    As  I  have  already  described  the  phe- 
nomena, progress,  and  probable  termination  of  pos- 
terior staphyloma,  there  is  no  necessity  for  my  en- 
tering  on  a  further  examination  of  this  cause  of 
myopia.    One  cannot,  however,  too  strongly  impress 
on  patients  who  may  be  suffering  from  that  affection^ 
the  necessity  ot  avoiding  overworking  their  eyes,  par-  PrevenHve 
T^icuiarly  ui  the  stooping  or  lying  posture ;  if  they  measures, 
persist  111  this,  it  is  evident  that  there  is  a  constant 
strain  on  the  eyes  to  keep  up  the  necessary  stron<^ 
convergence  of  the  eyes  on  a  near  object,  and  in 
addition  the  accommodative  effort  is  considerable 
so   that  the  excessive  forces  thus  called  into  play 
must  produce  congestion  of  the  choroid,  and  with  it 
an  increase  of  the  posterior  staphyloma,  or  it  may 
set  up  incurable  disease  in  the  vitreous  or  other  tunics 
ot  the  eye.    JSfor  should  such  patients  be  allowed  to 
read  with  the  book  or  paper  too  close  to  them,  for  the 
posterior  staphyloma  is  probably  induced  by  the  con- 
dition known  as  insufficiency  of  the  internal  rectus,  in 
which  an  undue  amount  of  pressure  is  exerted  on  the 
globe,  during  convergence  of  the  optic  axes,  by  the 
action  of  the  obliqui;  this  tends  directly  to  produce 
distortion  of  the  globe,  and  augment  the  degenerative 
changes  going  on  in  the  choroid  (p.  ;j7(j). 

Diagnosis.  — It  would  appear  almost  unnecessary  to  Diagnosis 
remark  that  when  a  patient  consults  us  for  shortness 
of  sight,  we  should  in  the  fir.st  instance  ascertain  if 
the  case  be  one  of  simple  myopia,  or  of  some  other 
form  of  disease  inducing  symptoms  of  a  somewhat 
similar  nature ;  nevertheless,  mistakes  too  often  arise 
through_  neglecting  to  make  these  necessary  inquiries. 

Myopia  is  characterized  by  objects  at  the  near  point 
of  vision  being  distinctly  seen,  whereas  those  at  a  dis- 
tance are  very  indistinct;  but  on  placing  a  suitable 
pair  of  concave  glasses  before  the  myope's  eyes,  he  at  Effect  of 
once  defines  distant  objects  with  perfect  accuracy,  pro-  ti^^sses. 
vided  there  be  no  impairment  of  vision  in  addition  to 
the  myopia.  On  the  other  hand,  if  the  apparent 
shortness  of  sight  arise  from  other  causes,  near 
objects  will  generally  appear  dim,  and  the  far  sight 
will  certainly  not  be  improved  by  concave  glasses. 

The  physiognomy  of  many  myopes  is  peculiar  ;  they  p^y. 
are  in  the  habit  of  almost  closing  their  eyelids  iij  sioguom^-. 
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of  diffused  liy-tt  which  form  on  the  retina  (i  ig.  oU). 
It  is  an  error  to  snppose  that  as  a  general  rule 
^^:ve..  tho  e  sufferi^g  from  rr^  A^.^^^e  vr^^^^^^^ 

Bonders  states  that  the  reverse  of  this  is  usually  the 
c-ie,  though  no  doubt  conical  cornea  may  give  rise  to 

,        '"^K  Sf eyf  of;  person  suffering  from  myopia  be 
tMnt.'-      examLed  w?th  the  o^phthalmoscope  (the  direct  method 
of  examination  being  employed    in  '^of  ^^^^^^^.^.^f 
augmented  refractive  power  wbich  exists  in  the  dioptric 
media,  or  the  lengthening  of  the  eye  ^l^^h  is  equiva- 
lent to  it,  and  which  IS  m  fact  the  cause  of  the  dis- 
order, the  ravs  of  light  converge  immediately  after 
emer<^ing  from  the  cornea;  they  cannot  therefore,  be 
brought  to  a  focus  on  the  observer  s  retina,  so  as  to 
present  a  clear  erect  image,  however  near  his  eye  be 
Lproximated  to  that  of  the  patient ;  it  is  o^jj  ^^^^f 
divereino-,  after  intersection,  that  they  are  htted  to 
produce  "distinct  vision,  the  image  being  necessarily 
an  inverted  one.    In  a  myopic  eye  an  erect  image 


.  rinnot  be  seen  by  the  direct  method  of  exami- 
f„;;?oteu;  nXn,  unless  a  coLave  lens  be  interposed  between 
the  eye  and  the  ophthalmoscope ;  but  at  a  clistance  of 
some  fourteen  inches  an  inverted  image  will  be_  dis- 
tinctly visible  without  a  lens.  That  the  image  is  an 
inverted  one.  may  be  proved  by  the  observer  moving 
his  head  either  to  the  right  hand  or  the  left,  when  the 
object  under  examination  will  appear  to  move  m  a 
precisely  opposite  direction.  ^ 

If,  therefore,  on  examining  a  person  s  eye  by  the 
invertoa  direct  method,  a  clear,  enlarged,  and  inverted  fagure  ot 
one  without  retina  be  seen  at  a  distance  of  fourteen  or  fitteen 
inches  from  the  eye,  it  may  with  safety  be  affirmed  that 
the  individual  is  myopic ;  and  this  diagnosis  will  be 
confirmed,  if  it  be  found  impossible  to  see  an  erect 
image,  however  close  the  ophthalmoscope  be  brought 
to  the  patient's  eye.  _ 

If  the  myopia  does  not  exceed  -J^,  the  patient  will  be 
§rfe"T'''    able  to  read  Nos.  1  and  2  of  Snellen's  test  types  at 
types.         Qj^g  and  two  feet  from  the  eyes  ;  but  he  will  be  unable 
to  see  clearly  beyond  twenty-four  inches,  and  hence 
cannot  make  out  the  larger  test  types  at  the  distances 
indicated  by  the  figures  placed  above  them.    If  the 
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degree  of  myopia  be  higher  than  J,,  then  No.  1  of  S 

at  which  the  types  can  be  distinctly  read  will  indicate 
the  probable  degree  of  the  myopia  *  ^i^^iicate 

adm^'fp^f.T'"'-       ^'^'''^      Myopia.-l^he  system  To  deter- 
adopted  m  exammmg  recrmts  for  the  army  is  certainly  n^nethe 
as  Ji^rotessor  Longmore  remarks,  one  of  the  most  easily 
applied  means  of  determining  the  degree  of  myo^a^ 

Sose7n"'7•n^'  !f  ^  ti^e;  the  other  being 

closed,  or  still  better  screened  from  the  light.  Our 

of  thVtv^  T''       -^'T  refracting  power  find  exoe. 

oi  tne  eye  under  examination,  as  compared  with  an  of  refrac- 
emmetropic  eye     In  describing  emmetropia,  I  men- 

ihe  Pv.  ^  ^''"\ft^  ^  +         1^^^  P'^^^d  before  .uhacon 

the  eye,  it  would  be  able  to  read  small  type  at  10"  vexlenr 
Irom  the  lens,  for  under  these  circumstances  the  light 
coming  from  the  print  would  fall  as  paraUel  rays  on 
the  eye  But  if  this  same  +  10"  lens  is  placed  in 
tront  ot  an  eye  affected  with  myopia,  evidently  in 
consequence  of  its  excessive  power  of  refraction,  the 
eye  will  be  unable  to  define  the  print  at  10" ;  but  let  us 
suppose  that  by  bringing  the  print  to  a  distance  of  6" 
/•T         i^""^  clearly  seen;  the 

difference  between  a  +  ^  and  a  +  lens  is  the 
measure  of  the  excess  of  the  refracting  power  of  this 


—  6        10  —  TsJ 


and  a  15"  concave  lens  will  neutralize  the  +  -i-  of 
excess  of  refractive  power  in  this  particular  instance.  Detemina- 
Another  method  of  determining  the  degree  of  myopia  t'o"  of  the 
IS  as  follows  :— It  is  first  necessary  to  ascertain  what  is 
the  furthest  distance  at  which  the  patient  can  read  ' 
No.  1  of  Snellen's  test  types  ;  in  fact  to  determine  the 
distance  of  his  "  far  point."   Suppose  he  can  clearly  de- 
fine No.  1  up  to  ten  inches  from  the  eye ;  this  being  his 
far  point,  he  will  require  a  concave  lens  of  ten-inch 
local  length,  which,  by  the  dispersive  power  it  possesses, 
will  counteract  the  excessive  refractive  power  of  his 
eye,  enabling  him  to  bring  parallel  rays  to  a  focus  on 


•  "Manual  of  Instructions  for  Giiidanco  of  Army  Surgeons 
in  Testing  the  Range  and  Quality  of  Vision."    Second  Edition 
p.  IG.    By  Surgeon-General  T.  Longiuore,  C.B.,  Professor  of 
Military  Surger}',  Netley  School. 
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his  retina,  and  thus  correct  the  existing  myopia. 
No.  10  concave  glasses  would,  however,  under  these 
circumstances,  be  too  strong,  because  the  convergence 
of  the  optic  axes  at  ten  inches  is  such  as  to  prevent 
the  eye  exactly  accommodating  itself  for  distant  objects 
with  parallel  optic  axes  ;  consequently  10  is  not  pre- 
cisely  the  power  best  adapted  to  the  case,  and  this 
may  be  ascertained  by  first  placing  a  concave  and  then 
a  convex  glass  before  the  lens;  should  the  former 
improve  the  sight,  10  will  not  be  sufficiently  powerful 
to  neutralize  the  myopia  ;  if,  on  the  other  hand,  a  con- 
vex lens  improve  the  sight,  10  is  too  strong  a  glass, 
and  we  must  try  a  weaker  one;  but  should  neither 
concave  nor  convex  glasses  improve  the  sight,  we  may 
depend  upon  this  being  the  power  necessary  to  correct 
the  existing  myopia.  As  a  rule,  the  weakest  glasses 
which  neutralize  the  myoina  may  be  given.  _ 

Supposing  a  person  suffering  from  myopia  which  is 
overcome  by  —  ^^^^  ^^r  distant  objects,  and  ho 
requires  glasses  to  enable  him  to  see  music  or  print  at 
24' ,  we  shall  be  able  to  discover  the  necessary  glasses 
as  follows :  —  T2  +  =  —  aV :  ^^^ce  a  —  24  lens 
will  render  objects  clear  at  24". 

Lastly,  we  may  form  an  approximate  idea  of  the 
degree  of  M.  by  means  of  the  ophthalmoscope ;  for,  as 
1  have  already  explained,  we  can  get  an  erect  image  of 
the  fundus  of  a  myopic  eye,  if  we  place  the  ophthal- 
moscope very  close  up  to  the  patient's  eye ;  but  to 
obtain  an  erect  image  beyond  the  point  at  which  the 
converging  rays  cross,  we  must  fix  a  concave  lens 
behind  the  sight-hole  of  the  instrument ;   and  the 
strength  of  this  correcting  lens  will  enable  us  to  form 
an  idea  of  the  degree  of  myopia  from  which  the  patient 
is  suffering  ;  iirovided  that  in  making  the  examhiation 
we  can  ignore  the  fact  that  we  are  looking  at  a  near 
ohjed,  and  use  no  accommodative  effort,  so  as  to  allow 
parallel  rays  of  light  to  be  focussed  on  our  retina.  The 
reason  of  this  is,  that  if  we  advance  the  ophthalmoscope 
sufficiently  near  to  the  myopic  eye,  we  shall  receive 
from  it  converging  rays  which  will  form  an  erect 
image  on  our  retina.    Bat  beyond  the  point  at  which 
these  converging  rays  cross  one  another  an  inverted 
image  would  be  focussed  on  our  retina,  unless  the  con- 
verging rays  are  rendered  parallel  by  means  of  a  con- 
cave lens  placed  in  front  of  our  own  emmetropic  eye. 
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The  weakest  concave  lens, therefore,  which  renders  these 
converging  rays  parallel,  so  as  to  enable  us  without 
any  accommodative  effort  to  observe  an  erect  image 
of  the  patient's  retina,  will  give  us  an  idea  of  the 
existing  myopia. 

Choice   of_  Glasses.— In  selecting  glasses  for  acho-ceof 
patient  suffering  from  M.,  we  must  examine  first  one  glasses 
eye  and  then  the  other  ;  if  we  find  that  the  refractive 
power  of  the  eyes  difi'ers,  we  should  order  glasses  which 
will  neutralize  the  defect  in  the  eye  which  suffers  least  for  least 
from  myopia;  it  is  not  advisable  under  these  circum-  effected 
stances  to  attempt  to  overcome  the  faulty  sight  in  ^^^* 
both  eyes  by  supplying  the  patient  with  "spectacles 
the  lens  on  one  side  being  stronger  than  that  on  the 
other  side.     For  instance,  a  patient  comes   to  us  Example, 
affected  with  M. :  we  place  him  twenty  feet  in  front 
of  Snellen's  test  types  from  No.  CO.  to  XX.,  and  find 
that  he  cannot  define  any  of  the  letters ;  we  then 
direct  him  to  walk  slowly  up  towards  the  test  types,  and 
discover  that  he  can  see  No.  XX.  at  10'  from  the  test 
object  with  the  right  eye,  but  he  can  only  see  the  same 
type  at  9'  distance  with  the  left  eye  ;  our  object  will  be 
to  supply  him  with  glasses  which  will  neutralize  the 
excessive  refraction  of  the  right  eye,  and  this  may  be 
done  by  means  of  a  +  10"  lens,  or  by  measuring  the 
furthest  point  at  which  he  can  read  No.  1  type,  as  above 
described  ;  having  by  either  one  or  both  these  methods 
found  out  the  concave  glass  which  neutralizes  the 
existing  M.  in  the  right  eye,  he  should  with  this  lens 
be  able  to  decipher  clearly  the  letters  from  No.  CO. 
downwards,  at  the  respective  distances  at  which  they 
can  be  defined  by  an  emmetropic  eye. 

Hypermetropia. — Hypermetropia  isa  defect  of  vision  hypermk- 
depending  on  a  want  of  refractive  power  in  the  diop-  tropia. 
trie  media,  or  else  on  a  shortening  of  the  antero-pos- 
terior  axis  of  the  eyeball,  so  that,  during  rejDose  of 
accommodation,  parallel  rays  of  light  which  enter  the  Rays  con- 
eye,  converge  towards  a  point  behind  the  retina,  and  "^g^^jl"* 
convergent  rays  alone  can  be  brought  to  a  focus  upon  hhla  retina, 
the  retina.  The  consequence  is,  that  the  hypermetropic 
eye  is  obliged  to  exert  its  accommodating  power  to 
bring  rays  even  from  distant  objects  (parallel  rays)  to 
a  focus  on  the  bacillar  layer;  and  for  near  objects 
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(divergent  rays)  this  effort  has  to  be  considerably  in- 
creased, so  that  both  the  far  and  near  points  of  vision 
are  disturbed  (see  Fig.  51). 

Hypermetropia  (H.),  like  myo- 
pia, is  often  an  hereditary  affec- 
tion, and  exists  therefore  in  seve- 
ral members  of  the  same  family. 
H.  may  not  be  attended  by 
any  very  striking  symptoms ; 
the  patient's  sight  is  imperfect, 
but  by  an  effort  of  accommodation 
he  can  generally  so  far  overcome 
the  defect  as  to  be  able  to  perform 
all  ordinary  work  ;  but  the  hyper- 
metropic eye  cannot  quickly  adjust 
itself  for  far  objects,  as  in  shoot- 
ing. Sooner  or  later,  however, 
symptoms  of  asthenoina  super- 
vene, the  words  which  a  person 
suffering  from  hypermetropia 
happens  to  be  either  reading  or 
writing  appearing  to  run  into  one 
another,  becoming  very  indistinct ; 
distant  objects  are  also  confused, 
so  that  in  fact  the  patient's  sight 
becoines  exceedingly  defective : 
nevertheless  it  may  be  good  enough 
to  detine  large  objects,  and  even 
small  ones  in  a  clear  light  and  for 
a  short  time.  We  ca,n  hardly  be 
too  cautious  in  attending  to  the 
complaints  of  children  wlien  suffer- 
ing from  what  are  often  called  weak 
eyes,  for  in  very  many  such  instances 
the  real  cause  of  the  defective 
vision  is  hypermetropia,  and  the 
inability  of  the  child  to  define 
letters  induces  asthenopia  and  a 
congested  and  painful  condition 
of  the  choroid  and  even  of  the  con- 
junctiva. 

The  immediate  cause  of  this 
state  of  things  must  be  sought  in 
the  straining  to  which  the  accommodatory  mechanism 
of  the  hypermetropic  eye  is  exposed,  in  order  to  in- 
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crease  the  convexity  of  the  anterior  snrface  of  the 
lena,  so  as  to  compensate  its  deficiency  of  refracting 
power,  and  to  correct,  in  some  measure,  the  hyper- 
metropia.  After  a  time  the  patient  can  no  longer 
maintain  the  accommodatory  effort  which  is  necessary 
for  this  pnrpose,  and  hence  the  symptoms  above 
noticed  (asthenopia). 

Hypermetropia  may  arise  from  congenital  malfor-  Congenital, 
mation  of  the  eyeball,  its  antero-posterior  axis  being 
shortened  ;  or  the  same  result  may  follow  from  ai^ha- 
kia,  that  is,  absence  of  the  crystalline  lens.  Under 
these  circumstances,  we  can  readily  understand  that 
rays  of  light  passing  through  the  dioptric  media  cannot 
be  brought  to  a  focus  on  the  retina,  unless,  indeed,  the 
focal  distance  be  shortened  by  means  of  a  convex  lens 
held  in  front  of  the  eye.  H.  sometimes  appears 
when  persons  have  reached  about  fifty  years  of  age, 
it  comes  on  with  presbyopia,  and  seems  to  be  due  to 
senile  degeneration :  this  form  of  H.  has  been  desig- 
nated as  acquired  H.,  to  distinguish  it  fi'om  original  H. 
due  to  congenital  defects  in  the  formation  of  the  eye- 
ball. _  ^ 

It  is  by  no  means  an  uncommon  circumstance  to  Compii- 
meet  with  cases  of  hypermetropia  complicated  with  ^'ifed 
strabismus  ;  this  is  explained  by  the  fact,  that  when  a  ''^'""^ 
person  is  using  his  eyes  for  near  vision  (divergent  rays) 
the  action  of  the  internal  recti  in  causing  the  optic 
axes  to  converge  ujdou  the  object  under  examination,  is 
accompanied  by  a  corresponding  automatic  action  of 
the  ciliary  muscle,  to  produce  the  requisite  amount  of 
accommodation.     In  hypermetropia  the  convergence 
no  longer  corresponds  with  the  accommodation  re-  Accommo- 
quired ;  but  the  hvpermetropic  patient  unconsciously  !'j|fp^\ 
avails  himself  of  this  natural  association  of  movements,  eonver- 
and  assists  the  sustained  action  of  the  ciliary  muscle,  ge"ce. 
which  is  necessary  for  distinct  vision,  by  an  extraor- 
dinary exertion  of  the  internal  recti.*    But,  as  Pro- 


*  "  Thei'e  exists  a  certain  connexion  between  acconimorlatiou 
and  convergence  of  the  visual  lines ;  the  more  strongly  we 
converge,  the  more  powerful Ij^  can  we  bring  onr  faculty  of 
accommodalioo  into  action.  A  certain  tendency  to  increased 
convergence,  so  soon  as  a  person  wishes  to  put  his  power  of 
acconuuodatiou  upon  the  stretch,  is  therefore  unavoidable." — 
"On  the  Anomalies  of  Acconiniodatiou  and  Eefractitui  of  tho 
Eyu"  by  F.  C.  Douders :  translated  by  W.  D.  Moore,  p.  2!)  1, 18(54 
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r>  quired. 


Ophtha)- 
niosi  ovie  iu 
liyperme- 
tropia. 


fespor  Longmore  remarks  in  the  case  of  a  person  suf- 
fering from  H.,  the  patient  can  (mly  accoinmodate  his 
vision  to  a  point  beyond  the  intersection  of  the  visual 
axes,  and  consequently  do\ible  vision  would  result,  if 
both  eyes  were  equally  directed  towards  a  near  object. 
One  eye  therefore  becomes  the  working  eye;  the  other, 
in  order  to  overcome  the  inconvenience  of  diploj^ia, 
deviates  from  its  natural  position,  so  that  the  rays 
of  light  from  the  object  under  observation  fall  on  the 
outer  or  less  sensitive  part  of  the  retina,  and  are 
ignored  by  the  patient,  the  constant  dispropor- 
tionate action  of  lha  internal  recti  for  these  purposes 
becomes  habitual  and  leads  to  acquired  strabismus.* 
As  the  strabismus  becomes  more  confirmed,  the 
functions  of  the  retina  grow  weaker,  and  at  length 
may  be  completely  destroyed. 

In  the  earlier  stages  of  the  disease,  when  the  strabis- 
mus is  intermittent,  it  may  be  corrected  by  the  use  of 
convex  glasses  to  neutralize  the  liypermetropia,  but 
in  the  majoi-ity  of  cases  it  is  necessary  to  divide  the 
internal  rectus  ;  this  operation  should  be  performed 
as  soon  as  jjossible,  for  otherwise  the  sight  of  the 
squinting  eye  may  become  materially  impaired ;  the 
image  formed  upon  it  being  ignored  by  the  sensorium, 
and  the  nervous  apparatus  not  being  exercised, 
atrophy  of  the  retina  ultimately  ensires.  After  teno- 
tomy, it  is  absolutely  necessary  that  the  patient 
shonld  be  supplied  with  glasses  to  neutralize  the 
hypermetrojna. 

lJi(i(piof<h. — In  a  case  of  hypemietropia,  in  conse- 
quence of  the  defect  in  the  shape  of  the  eyeball,  or  in 
the  dioptric  media,  parallel  or  divergent  rays  entering 
the  eye  would,  if  prolonged,  converge  to  a  point  be- 
hind the  retina  (Fig.  51 ) ;  and  conversely,  rays  re- 
flected from  any  point  in  the  retina  will,  on  emerging 
from  the  eye,  proceed  as  if  they  came  from  a  virtual 
image  of  the  point  situated  behind  it ;  and  being 
divergent  they  may  be  brought  to  a  focus  on  the  ob- 
server's retina  and  form  a  distinct  image  at  a 
distance  of  fourteen  or  fifteen  inches.     That  this 


*  "Manual  of  Instruction  for  the  Guidance  of  Army  Siu-t^con 
in  Testing;  the  Vision  of  Itecruits."  By  Professor  Lons:morf 
Second  Edition,  p.  21. 
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image  is  an  erect  one,  may  be  ascertained  from  its  Erect 
moving  in  the  same  direction  as  the  observer's  eye  :  image  seen 
tor  instance,  if  the  optic  disc  be  the  object  under  ex-  ?*  *o"'teen 
animation,  aud  the  observer  turn  his  head  to  the  '''''^^^ ' 
light,  the  disc  will  follow  to  the  right  also. 

If  the  direct  method  of  examination  be  employed  in  i"  smme- 
the  case  of  an  emntetropic  eye,  an  erect  imao-e  of  the  Jf°P'''' '''^ 
retina  may  be  clearly  defined  at  a  distance  of  three  or  four! 
toLir  inches,  but  only  a  very  imperfect  one  can  be  seen 
at  fourteen  or  fifteen. 

In  the  myopic  eye,  an  erect  image  cannot  be  seen  at  Inrnvopia, 
all,  but  at  about  fourteen  inches,  a  well-defined  in-  inserted, 
verted  figure  may  be  observed. 

In  the  hypermetroinc  eye,  an  erect  image  of  the  retina 
may  be  seen  at  a  distance  of  fourteen  or  fifteen  inches. 

The  diagnosis  in  tliese  cases  may  be  much  assisted  Diagnosis 
by  the  following  plan,  proposed  by  Mr.  G.  Oowell :—  ofer-ctand 
"  A  finger  of  the  hand  not  emj^loyed  in  holding  the  TZlgel^ 
ophthalmoscope,  is  held  up  as  an  object  for  the  patient 
to  fix  with  the  eye  under  examination,  and  in  such  a 
position  that  the  observer  may  get  an  image  of  one  of 
the  retinal  vessels.    If  the  finger  be  then  slightly 
moved  to  and  fro,  in  a  direction  perpendicular  to  the 
vessel,  the  image  will  be  seen  to  move  with  the  finger 
when  myopia  is  present,  and  in  the  opposite  direction 
when  the  eye  is  hypermetroiDic."* 

If  the  hypermetropia  arise  from  the  eyeball  being  Flattening 
flattened  from  behind  forwards,  as  it  generally  does,  it  or  eyeball, 
may  be  detected  by  making  the  patient  turn  his  eye 
inwards,  when  the  peculiar  flattened  Ibrm  of  the  globe 
will  be  noticed. 

If  we  test  the  sight  of  a  person  suffering  from  hy- 
permetropia with  Snellen's  types,  we  shall  find  that 
there  is  considerable  imperfection  of  vision  at  both 
the  near  and  far  points ;  the  larger  types  are  pro-  Far  and 
portionately  better  seen  than  the  smaller  ones,  which  f""'*^  ^i-^o" 
the  patient  vyill  naturally  hold  very  close  to  his  eyes,  ''"P®'''®"^- 
so  as  to  gain  the  full  advantage  which  the  conver- 
gence of  the  optic  axes  affords  him  of  increasing  the 
power  of  accommodation,  and  also  of  enlarging  the 
retinal  image. 

In  looking  at  objects  at  a  distance,  as,  for  instance, 


*  Ophthalrnk  Homntul  liejiorls,  vol.  v.  p.  227. 
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Corrected 
by  convex 
glasses. 


Tliree  de- 
srees. 
1.  Faculta- 
tive. 


2.  EeJative. 


3.  Abso- 
lute. 


No.  XX.  Type,  at  twenty  feet  from  the  eye,  altbougli 
the  letters  may  be  clearly  defined  at  fir.st,  the  accom- 
modatory  apparatus  l^eing  brought  into  play  to  focus 
even  parallel  rays,  the  strain  on  the  ciliary  muscle 
soon  becomes  greater  than  the  patient  can  bear,  and 
its  tension  giving  way,  the  letters  become  indistinct, 
and  a  tendency  to  internal  strabismus  is  observed.  If 
suitable  convex  glasses  be  now  placed  before  the 
patient's  eye,  all  these  symptoms  disappear,  the  rays 
of  light  being  brought  to  a  focus  upon  the  bacillary 
la,yer  of  his  retina ;  and  this,  in  fact,  is  the  correct 
mode  of  treatment  in  cases  of  this  kind.  It  is  quite 
possible  that  H.  may  be  mistaken  for  M.,  for  the  far 
point  is  indistinct,  and  small  type  has  to  be  brought 
close  to  the  eye  to  enable  the  patient  to  define  it 
clearly  :  but  convex  glasses  placed  before  the  eye  of 
the  hypermetropic  patient  at  once  renders  diagnosis 
clear,  the  sight  in  H.  becoming  distinct,  but  in  M. 
more  itidistinct. 

Donders  divides  h3q-)ermetropia  into  three  kinds  : — 

1.  Tlie  facultative ;  in  which  the  patient  is  able  to 
see  well  (with  parallel  optic  axes)  at  infinite  distance, 
with  or  without  the  aid  of  convex  glasses,  and  his 
sight  is  generally  sufficiently  acute  to  enable  him  to 
read  small  print;  but  after  a  time  symptoms  of 
asthenopia  arise. 

2.  Bplaiive  hyiicrmetropia. ;  in  this  form,  the  accom- 
modation and  range  of  vision  are  also  good,  but  the 
patient  is  obliged  to  assist  the  action  of  the  ciliary 
muscle  by  the  internal  recti,  converging  the  optic  axes 
on  some  point  nearer  than  the  object  he  is  looking  at, 
and  he  thus  acquires  an  internal  squint.  The  sight  is 
always  more  or  less  defective. 

3.  Ahsoliite  hypermetrojna ;  in  which  vision  is  very 
indistinct  both  for  near  and  far  objects,  the  patient  not 
being  able  to  focus  rays  of  light  on  the  retina,  however 
great  the  efi'ort  of  accommodation,  combined  with  the 
strongest  convergence  of  the  optic  axes.  On  a  super- 
ficial examination  such  a  person  might  be  mistaken 
for  one  suffering  from  amblyopia. 

Ilyjwrmtiropia  may  be  mnnifest  or  latent  (M.  H.) 
and  (L.  H.).  In  cases  of  hypermetropia  parallel  rays 
of  hght  not  being  brought  to  a  focus  on  the  retina  the 
aid  of  the  ciliary  muscle  is  called  into  play,  in  order  to 
increase  the  refractive  power  of  the  eye,  even  when  em- 
ployed on  distant  objects.   And  for  near  objects  there  is 
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a  still  greater  effort  of  the  accommodatorj  power  neces- 
sary :  the  cousequence  is  that  in  the  course  of  time  in 
every  act  of  vision  the  cihary  muscle  is  brought  into 
play  nntil  its  action  becomes  an  involuntary  one  ■  and 
m  examining  a  case  of  H.  we  must  take  this  fact 
into  consideration,  for  in  every  effort  of  vision  we 
have  to  deal  with  H.  +  the  increased  action  of  the 
cihary  muscle,  and  to  discover  the  actual  amount  of 
il.  in  any  given  case,  we  must  destroy  the  action  of  the 
cihary  muscle,  paralysing  it  by  means  of  a  solution  of 
atropine  applied  to  the  conjunctiva.  Hypermetropia 
therefore  consists  of  a  certain  amount  of  deficiency  in 
the  refractive  powers  of  the  eye  which  is  manifest  on 
an  ordinary  examination ;  but  a  further  amount  of 
defective  refractive  power  also  exists  Avhich  is  con- 
cealed by  the  action  of  the  ciliary  muscle,  this  is  the 
latent  hypermetropia.    The  total  amount  of  hyperme- 
tropia in  any  given  case  therefore  is  constituted  of 
H.  M.  +  H.  L. :  and  if  the  degree  of  H.  is  small,  it  mav 
be  entirely  latent  or  overcome  by  the  action  of  the 
cihary  muscle,  so  that  it  is  not  until  this  muscle  is 
paralysed  that  we  discover  the  K. ;  in  cases,  however, 
of  this  kind  the  sight  is  not  only  defective  but  be- 
comes much  more  so  if  the  tone  of  the  muscular 
system  is  under  par,  or  if  the  eye  is  over- worked  and 
the  ciliary  muscle  unable  to  bear  the  fatigue  gives 
way  and  asthenopia  results. 

To  determine  the  degree  of  hyper  metrojna  only  one  eye  ^^feasure 
should  be  examined  at  a  time,  having  completely  para-  fiefiree 
lysed  its  cihary  muscle  by  means  of  atropine  :  a  sulu-  ' 
tion  of  four  grains  to  the  ounce  of  atropine  should  be  ralmio- 
applied  to  the  eye  night  and  morning  the  day  before  datio... 
the  examination  is  made.    We  must  ascertain  the  de- 
ficiency of  the  refractive  power  of  the  eye  as  compared 
with  that  of  an  emmetropic  eye.    As  I  have  already  re- 
marked in  the  case  of  M.,  if  a  + 10"  lens  is  placed  before  Use  of 
an  emmetropic  eye  the  patient  will  be  able  to  define  print  convex 
clearly  at  10"  from  the  lens,  because  the  rays  of  light 
under  these  conditions  fall  as  parallel  rays  on  the 
observer's  eye.    But  if  this  same  +10"  lens  be  placed 
in  front  of  an  eye  affected  with  H.,  in  which  the 
accommodation  has  been  paralysed,  it  is  evident  that 
in  consequence  of  its  defective  refraction  the  patient 
will  be  unable  to  define  print  at  10"  from  the  lens,  but 
he  may  be  able  to  see  the  test  type  clearly  at  15", 
Under  these  circumstarftes  the  difierence  between  a 
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+^7^  and  +     lens  measures  the  deficiency  in  the  re- 
fractive power  between  the  emmetropic  eye  and  the 
eye  affected  with  H. ;  consequently 
TT  —  _i  i_  —  _i_ 

  10         15    30 

and  a  Ip^s  should  enable  the  patient  to  overcome 
the  defect  in  the  refractive  power  of  the  eye  from  which 
he  suffers. 

In  cases  where  the  amount  of  H.  is  small,  it  may 
not  be  necessary  to  overcome  the  latent  H.  :  we  may 
be  able  by  means  of  the  test  above  described  to  dis- 
cover the  degree  of  manifest  hypermetropia  as  com- 
pared with  that  of  an  emmetropic  e3'e,  and  having 
neutralized  this  defect  in  its  refractive  power  by  means 
of  a  convex  lens,  the  patient's  sight,  with  the  aid  of  his 
glasses,  will  be  perfectly  good  for  all  practical  purposes. 

I  have  already  referred  to  the  diagnosis  of  the 
degree  of  H.  by  means  of  test  types ;  I  have  only  to 
allude  therefore  to  that  of  the  ophthalmoscope  as  an 
instrument  by  which  we  can  not  only  determine  the 
existence  of  H.,  but  also  form  an  idea  of  its  degree. 
The  difficulty  in  this  case,  as  in  that  of  M.,  arises  fi'om 
the  fact  that  the  observer  must,  while  looking  at  a 
near  object,  prevent  his  ciliary  muscle  from  acting — 
that  is,  he  must,  while  examining  the  H.  eye,  prevent 
his  eye  from  accommodating  itself  for  a  near  object. 
The  reflected  rays  of  light  from  the  fundus  of  an  hyper- 
metropic eye  are  divergent  according  to  the  degree  of 
hypermetropia,  and  an  emmetropic  eye  with  its  accom- 
modation suspended  can  only  obtain  a  clear  image 
from  parallel  rays  ;*  but  if  we  place  a  convex  lens 
behind  the  sight-hole  of  the  ophthalmoscope,  so  as  to 
render  these  divergent  rays  parallel,  provided  we  can 
prevent  our  ciliary  muscle  from  acting,  the  parallel 
rays  reflected  from  the  fundus  of  an  hypermetropic 
eye  will  be  brought  to  a  focus  on  our  retina,  and 
enable  us  to  obtain  an  erect  image  of  any  small  vessel 
in  the  region  of  the  yellow  spot ;  the  power  of  the 
convex  lens,  which  converts  the  divergent  into  parallel 
rays,  will  under  these  circumstances  give  us  an  idea  of 
the  degree  of  H.  existing  in  the  case  under  examination. 

Selection  of  Glasses  in  Cases  of  H.— I  have 


♦  "A  Pi-firtical  Treatise  on  Diseases  of  the  Eye"  Bv  E 
Biudeuell  Carter,  F.K.C.S.    Macmillan,  1875.    Page  550.  ' 
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already  referred  to  the  means  by  which  we  ascevHin  c  , 

o  ove'S^o"  "'.b^'-r"        P^-"^^      the^er^est-;  tf^Z. 
to  oveicome  the  diminution  in  the  refractive  power  of 
the  eye;  but  in  practice  we  shall  find  that  from  lono-- 
contmued  action,  it  is  difiicult  to  prevent  the  ciliai'v 
muscle  from  exerting  itself  too  powerfully  on  the  lens 
so  that  in  order  to  ascertain  the  glasses  necessary  to 
correct  the  defect  of  vision  in  a  case  of  hypermetropia, 
the  patient  should  be  directed  to  read  No.  20  of  Snel- 
len s  test  types  at  a  distance  of  twenty  feet;  this  he 
will  probably  be  unable  to  do  without  the  aid  of  convex 
glasses.  _  Supiwsing  that  with  No.  30  he  reads  this 
sized  print  clearly,  it  will  then  be  necessary  to  destroy 
his  accommodating  power  with  atropine,  and  this 
having  been  done,  we  find,  perhaps,  that  he  now 
requires  No.  20  convex  glasses  to  define  the  same 
letters  ;  but  as  he  cannot  overcome  the  habit  of  over- 
using his  ciliary  muscle,  we  must  make  allowance  for 
this,  and  strike  the  difference  between  the  lenses  neces- 
sary to  overcome  the  M.H.  and  the  L.H.,  and  supply 
our  patient  with  No.  2i  or  No.  26  convex  glasses.  We 
may  further  test  their  defining  power,  by  placing  first 
a  convex  and  then  a  concave  glass  in  front  of  his 
spectacles. 

We  sometimes  meet  with  cases  of  hypermetropia,  in  Dnnc^r  of 
which  there  is  considerable  hyperajmia  of  the  retin 
induced  by  constantly  overstraining  the  eye ;  and  if  ''^P^''*""''^' 
this  condition  has  lasted  for  some  time,  the  'nervous 
apparatus  will  be  more  or  less  damaged,  and  imperfect 
vision  must  be  a  permanent  result.  The  patient's  sio-ht 
however,  may  be  considerably  relieved  by  the  use  of 
convex  glasses,  unless  irreparable  damage  has  been  done 
to  the  nervous  tissue. 

Whatever  glasses  we  may  order,  it  is  necessaiy  that  Glasses 
the  hypermetropic  patient  should  wear  these  con-  '^'^'^y^  to 
stantly,  otherwise  it  is  impossible  to  overcome  the 
tonic  contraction  of  the  ciliary  muscle  :  at  first  he 
may  find  the  spectacles  inconvenient,  but  we  must 
insist  on  their  being  worn  from  morning  till  night ; 
and  it  matters  not  what  the  age  of  the  patient  may 
be,  so  soon  as  we  discover  that  he  suffers  from  H., 
our  course  of  action  is  clear,  for  properly-adjusted 
convex  glasses  can  alone  overcome  the  defect  of  vision 
from  which  he  suffers. 

Hypermetropia,  as  I  have  before  remarked,  is  found  i"  '"'"es 
to  an  extreme  degree  after  the  removal  of  the  lens,  the  tiorof  lens 
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condition  called  "  aphakial"  existing;  in  fact,  the 
power  of  accommodation  is  destroyed,  and  we  must 
supply  our  patient  with  glasses  for  seeing  near  and 
far  distant  objects.  As  a  rule,  a  +  3^  or  +  4  lens 
will  best  enable  such  a  person  to  see  distant  objects, 
and  he  may  require  a  +  3  or  perhaps  +2^  lens  to 
define  letters  with.  In  consequence  of  the  weight  of 
these  powerful  lenses,  plano-convex  glasses  are  often 
useful ;  and  we  can  only  determine  the  power  of  the 
lens  required  by  trying  glasses  of  various  strength,  and 
noting  the  ones  with  which  the  patient  sees  best.  The 
smaller  the  pupil  after  extraction,  the  better  as  a  rule 
will  be  the  defining  power  of  the  patient,  and  the 
power  he  has  of  judging  of  distance  accurately  :  I  have 
seen  a  person  after  the  operation  of  extraction  has 
been  performed  on  both  eyes,  play  a  very  good  game 
of  billiards  with  +  3  glasses,  the  pupils 


being 


not 


larger  than  they  would  have  been  when  extremely 
contracted  in  the  healthy  eye. 

The  distinctions  between  the  various  afi'ectious  of 
the  eye  I  have  been  considering,  ai'e  well  shown  in  the 
following  table,  taken  from  Mr.  J.  Z.  Laurence's  work 
on  the  Optical  Defects  of  the  Eye,  p.  30. 

The  Eye  in  a  State  of  Rest  {=Grystallinc  at  its 
Minimam  Curvature  ;  Optic  Axes  Parallel). 


1. 

Eye  :— 

2. 

Parallel 
rays  are 
focussed : 

3. 

Far  point : 

4. 

Eye  in  a 
state  of  rest 
adapted 
for : 

5. 

moot  of 
glasses  for 
distant 
objects : 

I.  Normal. 

On  the 
retina. 

At  an 
infinite 
distance. 

Parallel 
rays. 

Convexes 

and 
concaves 
deterioi-ate 
vision. 

II.  Myopia. 

In  front  of 
the  retina. 

At  a  defi- 
nite dis- 
tance and 
positive. 

Divergent 
rays. 

Concaves 
improve 
vision. 

III.  Hyperme- 
tropic. 

Bell  iiul  the 
retina. 

At  a  defi- 
nite dis- 
tance and 
negative. 

Conver- 
gent rays. 

Convexes 
improve 
vision. 
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Presbyopia.— Presbyopia  consists  in  a  defect  in  tTiP  . 
ttnsTtt'm"-^  f  '^^^        arising  from  a W  Jp^fr" 

thHonvexitv  ''T'"'"'  "^'^^  P^'^^ei't  Failure 

tne  convexity  ot  its  anterior  surface  from  becomino-  in-  ofaccommo- 
creased  m  correspondence  with  the  contractile  pSwJr 
exercised  by  the  d  iary  muscle ;  and,  in  conseqnence 
the  near  point  of  sight  for  small  objects  is  removed  to 
a  distance  of  not  less  than  eight  inches  from  the 
cornea:  while  rays  from  distant  obiects  arr.+ill 
brought  to  a  focus  on  the  retina.  PreXq^ia  may  be 
brought  about  by  glaucoma,  in  consequence^of  chJLes 
n  those  parts  ot  the  eye  which  influence  the  act  of 
accommodation ;  but  in  an  uncomplicated  instance 
of  presbyopia,  the  focal  error  is  completely  co^Sed 
by  applying  a  snitable  con.ex  lens  in  fro^nt  of  the 
eye,  so  as  to  compensate  for  the  loss  of  refractive 
power  m  the  eye  caused  by  changes  in  the  lens. 

rue  alterations  which  result  in  presbyopia  may  be  Near  point 
said  to  commence  from  the  age  of  twenty  years,  when 
the  near  point  begins  to  recede.    At  fiye-and-forty  its  "''^ 
distance  from  the  cornea  is  usually  upwards  of  eLht 
inches;  the  eye  is  then  pronounced  to  be  presbyopic, 
and  as  the  patient  experiences,  for  the  first  time,  some 
3f.  "^convenience  in  i-eading  and  writing,  he  probably 
applies  for  relief.  His  far  point,  however,  remains  un^  Farpoi.t 
attected  ;  lor,  as  I  have  repeatedly  stated,  the  lens  and  ^'^'^'^"•ed. 
cihary  muscle  are  passive  when  objects  at  a  distance 
of  twenty  feet  or  upwards  are  under  examination. 

Presbyopia,  as  I  have  before  remarked,  may  be  com- 
plete y  neutralized  by  proper  lenses,  and  we  should  in- 
vanably  insist  on  those  suffering  from  this  defect  of 
vision  using  convex  glasses,  which  will  enable  them  to  Convex 
read  No.  1  of  Snellen  s  test  types  at  twelve  inches  from  f '''''' 
their  eyes  without  fatigue.    The  spectacles  should  be 
worn  so_  that  the  patient  may  look  over  them  when 
using  his  e^^es  for  distant  objects ;  and  as  a  general 
rule  the  weakest  glasses  which  enable  a  patient  to  read 
No.  1  type  at  twelve  inches  distance  from  his  eyes 
should  be  given.    In  the  majority  of  cases  No.  36  or 
40  convex  glass  will  be  strong  enough  to  overcome  the 
presbyopia  in  its  early  stages:  as  the  patient  grows 
older  he  will  require  to  increase  the  focal  power  of  his 
spectacles. 

Presbyopia  may  exist  with  myopia,  but  will  not  be 
perceptible  so  early  in  life  as  it  would  be  in  the  case 
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of  an  emmetropic  eye ;  and  if  tlie  M.  amounts  to_ 
the  presbyopia  cannot  exist,  because  the  near  pomt 
cannot  be  removed  beyond  8"  from  the  eye.  But  if  the 
M.  is  only  slight,  then  as  age  advances  the  patient  may 
require  concave  glasses  to  enable  him  to  see  distant 
objects,  but  he  will  also  require  convex  glasses  to  enable 
him  to  overcome  the  deficiency  of  the  accommodation 
necessary  to  make  out  small  objects  near  the  eye. 

Presbyopia  agaiu  may  be  present  with   H.,  and 
although  the  latter  affection  may  have  been  overcome 
by  means  of  proper  glasses,  nevertheless  as  the  hyper- 
metropic patient  advances  in  age  he  can  no  longer 
accommodate  for  near  objects  such  as  in  reading  and 
writing,  and  we  must  therefore  add  such  power  to 
the  lenses  as  will  enable  them  to  overcome  this  want 
of  action  in  the  lens.    Thus  a  person  who  has  worn 
+  _i_  glasses  to  overcome  his  H.  will  probably  at  forty- 
five  years  of  age  require  a  -|- 3^  lens  added  to  his  -^V  to 
enable  him  to  read  with  comfort  (^2  +  3^0)  =  ^  o^.^  +9 
lens  ;  but  on  leaving  off  his  reading  he  would  require  the 
lens  for  distant  objects.    To  obviate  the  necessity 
for  constantly  changing  his  spectacles,  Franklin  de- 
vised the  plan  of  putting  two  half-lens  in  each  ring  of 
the  spectacle  frame  :  the  upper  half  being  the  weaker, 
for  distance,  the  lower  half  the  stronger,  for  reading. 
Glasses  of  this  kind  are  useful  in  cases  such  as  that 
above  noticed. 

Astigmatism. — By  astigmatism  is  meant,  a  condition 
of  the  dioptric  media,  such  that  the  refractive  power  of 
the  eye  varies  in  its  difierent  meridians,  so  that  in  one 
plane  it  mny  be  emmetropic  or  hypermetropic,  and  in 
anotherplane  myopic, and  so  on;  the  consequence  is, that 
rays  emanating  from  one  point,  are  not  reunited  into  one 
point  after  traversing  the  eye,  and  thus  a  very  imper- 
fect image  of  any  object  under  observation  is  formed 
on  the  patient's  retina :  under  these  circumstances  a 
person  complains  of  the  letters  or  words  he  may  be 
reading  being  indistinct ;  in  the  effort  which  he  makes 
to  accommodate,  first  for  one  meridian  and  then  for 
the  other  in  order  to  obtain  clear  vision,  the  ciliary 
muscle  becomes  strained  and  asthenopia  is  the  result. 

It  is  obvious  that  the  more  widely  dilated  the  pnpil 
is,  the  greater  will  be  the  fault  in  the  refraction  of  the 
rays  of  light  passing  through  the  dioptric  media  of  an 
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?Sof:fl  £  astign^atism  :  but  the  acuteness  of 
distant  n  J  \    ^-  ^f^""'  remarked,  for  both  near  and 
aistant  objects  is  lessened,  so  that  in  r^adt^l 
letters  appear  blurred,  the 'difficulty  of  dlfZl  then. 

at  through  a  cornea  in  which  the  rays  of  Jiaht  Das^„„ 

t*!r!^3-'"SThte^^^^ 

results,  and  there  can  be  no  doubt  that  ineauali+ip^ 
in  the  curvature  of  the  anterior  surface  of  theTens  a, 
well  as  structural  changes  in  the  cortical  walls  of  'the 
lens,  may  cause  astigmatism. 

Bonders  has  divided  astigmatism  into  three  kinds  —  Three 
dian  r^^i?!^«fr^'      ^l^ich  the  principal  meri-  Sesof 

metropir"''''^"'       ''''''  ^^^"^  ^^^P^«       ^^P--  ttr  ^ 

II.  Compound  astigmatism ;  either  myopia  or  hy per- 
rnetropia  existmg  in  both  of  the  principal  menSs 
but  diffenng  m  degree  in  each.  ^  menaians, 

Jll.  Mixed  astigynatism,  in  which  one  of  the  meri- 
dians IS  myopic  while  the  other  is  hypermetro4 

nzagnosis.—lSeiiheT  concave  nor  convex  snherical  t>- 

di-fl'*^-^^^       most  simple  and  effective  method  of 
sSl"'"^  cases   of  astigmatism  is  by  means  of 
Snellen  s  half  circle  of  radiating  lines,  together  with  Bv  test 
a  combination  of  +  .and  -  spherical  glasses.    A  l^-f' 
patient  comes  to  us  with  suspected  astigmatism;  we 
place  him  with  his  back  to  the  light  and  with  Snellen's 
fan  of  radiating  lines,  hung  at  20"  in  front  of,  and  on 
the  same  level  as  his  eyes.    Each  eye  must  be  ex-  v..  , 
amined  separately.    We  find  that  with  the  right  eve  ' 
he  can  see  the  vertical  lines  of  the  fan  clearly,  the 
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iuclined  lines  only  dimly,  and  tlie  horizontal  lines 
hardly  at  all.  On  placing  a  -H  spherical  lens  hetore 
the  eye  the  horizontal  lines  become  clear,  but  tne 
vertical  rays  are  thus  rendered  indistinct.  Evidently 
in  this  case  the  vertical  meridian  of  the  eye  was  emme- 
tropic, but  the  horizontal  meridian  was  myopic  to  the 

extent  of  o^.  ,     .    ..     ,  ^ 

In  the  left  eye  with  a  ~\  lens  the  inclined  ray  ot 
the  test  fan,  70°,  which  was  previously  dim,  came  out 
quite  clearly,  and  with  a  -  3V  placed  m  front  ot  the 
-\  the  line  —  2U°,  previously  dim,  was  clearly  dehned^ 
so  that  the  corneal  meridian  corresponding  to  hne  70 
in  the  fan  is  myopic  to  the  extent  of  and  the 
meridian   of  line  -20°  is  myopic  to  the  extent  of 

b^yo^    80    i\.  .  . 

In  fact,  having  by  means  of  Snellen's  radiating  lines 
discovered  that  the  meridians  of  the  eye  differ  in  their 
refractive  power,  we  must  set  ourselves  to  work  to  dis- 
cover if  +  or  -  glasses  overcome  the  defect  in  the 
acuteness  of  vision  in  the  affected  meridian.    It  may 
be  as  in  the  example  given  above  (the  right  eye)  that 
one  meridian  is  emmetropic,  and  the  other  myopic 
(myopic  astigmatism),  or  as  in  the  left  eye  that  the 
degree  of  M.  differed  in  different  meridians  (compound 
myopia  astigmatism),  M.  H.  may  be  found  in  one 
meridian  and  emmetropia  in  another  (hypermetropic 
astigmatism),  the  degree  of  H.  is  noted,  and  so  on. 
But^in  cases  of  A.  H.  it  will  often  be  necessary  as  in 
simple  H.  to  paralyse  the  ciliary  muscle  before  we  can 
properly  determine  the  deficiency  in  the  refractive 
power  of  the  eye. 
Tests  of  119-       Several  very  ingenious  methods  have  been  invented 
tigmatisra.    to  test  the  amount  of  astigmatism  in  any  particular 
The  oph-      case ;  among  these  the  ophthalmoscope  holds  a  pro- 
tv,oi^,,_       minent  position,  and  it  affords  the  means  not  only  of 
detecting  astigmatism,  but  also  of  determining  its 
degree,  and  the  plane  in  which  it  is  situated.    A  con- 
cave mirror  of  thirty  inches  focus  should  be  employed, 
the  fundus  of  the  eye  being  illuminated  at  a  distance 
of  five  feet,  the  accommodation  of  the  eye  under  oVjserva- 
tion  having  been  paralysed  with  atropine.  The  patient 
should  then  be  directed  to  follow  the  movement  of  the 
surgeon's  finger  in  a  horizontal  and  vertical  direction  ; 
an  inverted  or  an  erect  image  becoming  alternately 
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visible  according  as  the  observer  views  the  fundus  of 
cLvX^e  "''"^^^^  -'"--^t 

If  a  person  whose  eye  is  healthy,  be  directed  to  loot  n^. 
tlivough  a  plate  of  violet-coloured  glass,  fixed  nab  ack  ^  ' 
screen,  the  glass  will  appear  to  be  surrounded  with  a 
^ihiHtv  .t''  ^«««"^ted  for  by  the  different  refran- 
fZ  I  ""^^^'^  '^y'  ^l^'^^*-  the  case  of  astigmatics, 
the  refraction  seems  to  be  completely  altered  •  for  if  the 
above  experiment  be  repeated  upon  a  patient  suffering, 
trom  this  form  of  disease,  the  vertical  meridian  beinS 
myopic  and  the  horizontal  hypermetropic,  the  opening 
m  the  screen  will  appear  surrounded  above  and  below 
by  a  blue  rim,  and  on  either  side  by  a  red  one 

Another  method  of  ascertaining  the  existence  of 
astigmatism,  is  to  place  the  patient  at  a  distance  of 
IrZ  or  lb  feet  from  a  bright  spot  of  light,  upon  which 
he  IS  directed  to  keep  his  eye  steadily  fixed,  lookino-  at 
It  through  a  round  hole  in  a  screen ;  if  the  eye  umler 
examination  is  astigmatic  the  bright  spot  will  appear  to 
be  elongated,  according  as  the  light  is  nearer  or  further 
off  than  the  point  for  which  the  eye  is  accommodated. 

If  the  eye  is  accommodated  for  a  further  point  and 
the  maximum  curvature  of  the  cornea  coincides  with 
the  vertical  meridian,  the  luminous  spot  will  appear 
horizontal,  but  vertical  if  the  eye  is  accommodated  for 
a  near  point. 

Dr.  Green's  method  of  testing  an  eye  for  astitrmatism  n.  . 
IS  as  follows.    A  figure  such  as  that  here  depicted  is  test. 

drawn,  each  line  being  equal 

in  thickness  to   those   em-  Fig. 

ployed  to  form  the  letters 

of   Snellen's   iSTo.   20  test 

types.    This  test  is  placed 

20  feet  from  the  patient's 

eyes,  and  whde  he  fixes  his 

eye  on  the  central  spot,  if  he 

be  astigmatic,  the  radiating 

lines  in  one  meridian  only 

will  be  distinctly  seen,  those 
corresponding  to  the  meri- 
dian of  lowest  refraction 
being  dimly  if  at  all  distin- 
guishable. We  may  further,  by  means  of  this  figure, 
ascertain  the  degree  and  nature  of  the  astigmatism 
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by  cylindrical  glasses  of  a  certain  power  render  Eg 
the  whole  figure  distinctly  visible,  m  fact  overcoming 
the  defective  refractive  power  of; the  cornea. 

It  has  been  stated  that  the  inverted  image  of  the 
optic  disc  of  an  astigmatic  eye  viewed  by  the  ophthal- 
moscope, is  elongated,  so  that  the  long  axis  corresponds 
to  the  meridian  of  least  refraction.    Dr.  Hay  shows 
that  this  is  not  uniformly  true;  that  the  form  of  the 
nerve-image  depends  on  the  distance  at  which  the 
obiective  lens  is  held  from  the  eye.    If  we  suppose  the 
lens  to  be  of  three  inches'  focus,  and  held  about  three 
inches  from  the  eye,  the  nerve  will  appear  circnlar  not- 
withstanding the  astigmatism  ;  that  if  the  lens  be  held 
nearer  than  three  inches,  the  image  will  be  oval,  and 
the  long  axis  correspond  to  the  meridian  of  least  re- 
fraction;  if  the  lens  be  held  farther  than  three  inches, 
the  image  will  be  oval,  and  its  long  axis  correspond  to 
the  meridian  of  greatest  refraction. 

If  a  minute  hole  be  drilled  in  a  piece  of  metal,  and 
held  close  to  an  emmetropic  eye,  accommodated  for 
distant  vision,  the  spot,  instead  of  appearing  round, 
looks  as  if  it  were  star-shaped;  that  this  is  due  to  the 
lens,  is  proved  by  the  fact,  that  when  the  lens  is 
removed  no  such  appearance  is  produced,  and  if  the 
cornea  be  neutralized  by  holding  the  eye  open  in  a 
small  vessel  of  water,  bounded  by  a  convex  glass  side, 
the  hole  appears  still  to  be  star-shaped,  provided  the 
lens  is  in  situ. 

Bonders  explains  this  fact  by  reference  to  the 
anatomy  of  the  lens,  which  is  divided  into  sectors  by 
its  fibrous  bands,  each  sector  forming  a  separate 
image.    He  further  demonstrates  it  by  moving  a 
small  opening  in  a  metaUic  plate  before  the  eye; 
"  when  the  opening  comes  in  front  of  the  boundary 
between  two  sectors,  two  faint  images  appear,  of 
which,  on  further  displacement,  the  first  seen  dis- 
appears, while  the  one  which  has  supervened  remains 
alone  and  brighter."     If,  therefore,  there  be  any 
abnormal  condition  in  these  sectors  of  the  lens,  we 
can  readily  understand  that  it  must  interfere  with  the 
perfection  of  vision ;  more  particularly  as  the  rays  of 
light  passing  through  each  sector  are  subject  to  the 
laws  of  spherical  aberration. 

Treatment. — Astigmatism  may  be  corrected  by  pro- 
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perly  adapted  cylindrical  lenses.    Mr.  J.  Z.  Laurence  Cylindrical 
remarks  that  "A  spherical  lens  is  a  segment  of  a  s^^^^es. 
sphere,  and  refracts  the  incident  rays  of  light  equally  Refract  un- 
in  all  planes  of  the  segment ;  a  cylindrical  lens  is  the  ^Snl" 
segment  of  a  cylinder,  and  refracts  rays  of  light  most  planes, 
in  a  plane  at  right  angles  to  the  axis  of  the  cylinder 
of  which  it  is  a  segment,  whilst  those  rays  of  light 
which  strike  it  in  the  plane  of  the  axis,  undergo  no 
refraction  whatever.    For  the  sake  of  simplicity  we 
may  therefore  restrict  our  consideration  to  these  two 
directions — that  of  the  axis  and  that  of  the  transverse 
diameter.  A  6 -inch  convex  cylindrical  lens  means  one 
which  refracts  a  pencil  of  parallel  rays  thus  :  (1)  those 
which  strike  it  parallel  to  the  transverse  diameter  of 
the  cylinder  are  focussed  at  six  inches  from  the  sur- 
face of  the  lens ;  (2)  those  which  strike  it  parallel  to 
the  axis  of  the  cylinder  are  not  focussed  at  all  by  the 
lens,  but  pass  through  it  refracted  not  more  than  they 
would  have  been  by  passing  through,  a  piece  of  plain 
glass."* 

To  counteract,  therefore,  defective  vision  induced  by  Hence  may 
astigmatism,  in  which  the  principal  meridian  is  normal,  neutralize 
the  other  being  myopic  or  hypermetropic,  a  cylindrical  ^snf 
lens  is  employed ;  the  rays  passing  through  its  axis 
undergo  no  change,  while  those  passing  through  a 
plane  at  right  angles  to  this,  should  undergo  the 
amount  of  refraction  necessary  to  neutralize  the  ab- 
normal condition  of  the  corresponding  meridian  of  the 
cornea;  and  the  same  principle  applies  to  the  other 
forms  of  astigmatism.f 

Having,  therefore,  in  the  first  instance,  discovered  Must  be 
the  exact  nature  of  the  changes  that  have  occurred  in  f^jj^i^^^i** 
the  curvature  of  the  cornea,  cylindrical  glasses  must  easel! 
be  adapted  to  counteract  the  abnormal  refraction.  A 
considerable  amount  of  study  and  ex^^erience  is  re- 
quired, to  enable  one  to  master  difficult  and  compli- 
cated cases  of  this  kind;  but  having  once  overcome 
them,  one  of  the  greatest  triumphs  in  the  practical 
application  of  ophthalmic  science  is  achieved — namely, 
the  adaptation  of  cylindrical  glasses  to  correct  the 
impairment  of  vision  caused  by  astigmatism. 


*  "  Optical  Defects  of  the  Eye,"  by  J.  Z.  Laurence,  p.  65. 
t  Vide  S.  Wells'  "Lectures,"  p.  192. 
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lUnstrativo  As  an  example  I  may  give  one  of  Bonders'  cases 
DoncferT  ilhistrating  the  method  by  means  of  which  we 

may  select  glasses  for  a  patient  suffering  from  astig- 
matism : 

Mr.  v.,  aged  fifty-nine  years.  The  right  eye  is 
nearly  emmetropic:  improvement  of  vision  at  a 
distance  by  convex  is  doubtful;  concave  -gV  acts 
injui-ionsly. 

From  youth  the  patient  has  been  unable  to  use  his 
left  eye;  however,  there  exists  neither  obscurity  nor 
organic  change  in  the  fundus  oculi.  Positive  and 
negative  spherical  glasses  jjroduce  no  improvement. 
The  reflected  images  of  the  cornea  had  suggested  the 
idea  of  asymmetry.  Examination  with,  the  ophthal- 
moscope afforded  the  proof  of  it :  in  the  non -inverted 
image,  I,  as  an  emmetrope,  saw,  with  some  tension  of 
my  accommodation,  vertical  vessels  of  the  retina  per- 
fectly acutely  ;  horizontal  vessels,  on  the  contrary,  ap- 
peared, on  tension  of  accommodation,  very  faint,  and 
on  perfect  relaxation  were  not  well  defined.  I  hence 
inferred  the  existence  of  myopia  in  the  vertical,  and  uf 
hypermetropia  in  the  horizontal  meridian.  On  exa- 
mination with  the  point  of  light,  the  principal  meri- 
dians seemed  to  deviate  little  from  the  vertical  and 
horizontal  planes  ;  the  most  slender  vertical  line  was 
seen  with  convex  Jg,  the  most  slender  horizontal  with 
concave  The  diagnosis  was :  mixed  astigmatism 
composed  of 

Myopia  -^5+ Hypermetropia  -Jg. 

The  cornea  more  than  fully  accounted  for  this :  the 
radius  of  curvature  in  the  visual  line  amounted,  in  the 
horizontal  plane,  to  8"29  mm  ,  in  the  vertical— 7'69, — 
indicating  an  astigmatism  of  1  :  1 1-67.  While  (at  least 
by  the  method  with  the  point  of  light)  onl}^  a  mixed 
astigmatism  was  found,  the  crystalline  lens  ap- 
peared to  compensate  in  part  for  the  astigmatism  of 
the  cornea. 

Quite  in  accordance  with  the  ametropia  in  both 
principal  meridians,  the  left  eye  sees  at  a  distance 
vertical  linos  a  little  better  than  horizontal.  With 
convex  horizontal  lines  are  still  more  indistinctly 
visible,  while  vertical  lines  are  acutely  seen.  Vice 
versa,  with  concave      horizontal  lines  are  very  well 
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seen,  vei-tical  lines,  on  the  contrary,  are  only  faintly 

perceptible  

For  distance,  a  flat  glass  was  prescribed  for  the 
right  eye  ;  for  the  left  a  bi-cylindrical  glass  of  c  f — 
c.  For  close  work,  I  was  ansions,  the  acnteness  of 
vision  not  being  perfect,  to  bring  the  far  point  to  12". 
This  was  etfected  by  means  of  a  spherico-cylindrical 
glass  of  sC^Ytc:  with  in  fact,  the  far  point  in 
the  vertical  meridian  (^+2*0  — iV)  becomes=12",  and 
with  j-fTC,  the  far  point  in  the  horizontal  is  made  equal 
to  the  far  point  in  the  vertical.  Hereby  the  right  eye 
now  acquired  simply  y^-  s.  The  images  were  of  nearly 
equal  magnitude,  and  the  vision  was  with  both  eyes  at 
the  same  time  very  pleasant.  Vision  with  the  left  eye 
was  more  acute  than  with  the  right.* 

Should  the  astigmatism  have  been  induced  by  nice-  Artificial 
ration  of  the  cornea,  it  will  often  be  necessary  to  make  v^l^^- 
an  artificial  puj^il,  and  then,  with  the  aid  of  cylindrical 
glasses,  the  patient's  sight  will  probably  be  vastly 
improved. 

ASTHE>-0PIA. 

Asthenopia,  or  feebleness  of  vision  arising  from  Asthe- 
defective  or  irregular  muscular  action,  the  internal 
rectus  being  at  fault  in  motor  asthenopia,  and  the 
ciliary  muscle  in  the  accommodatory  form  of  the 
disease. 

1.  Motor  Asthenopia. — If  a  ruler,  or  any  other  object,  1.  Motor 
be  held  at  a  distance  of  some  twenty  feet  from  a  ■variety, 
person's  face,  and  he  be  directed  to  keep  his  eyes 
steadily  fixed  on  it,  as  it  is  gradually  brought  nearer 
to  him,  we  notice  that  his  eyes  converge  upon  it ;  and, 
when  the  object  is  brought  within  four  inches  of  them, 
they  will  be  inverted  in  a  mai'ked  manner.  This 
inward  movement  of  the  eyes  is  symmetrical  in  healthy 
vision,  so  that  the  rays  of  light  proceeding  from  the 
objexit  under  observation,  fall  upon  precisely  corre- 
sponding spots  on  both  retina3  (the  macular  luteas). 
If,  however,  from  any  cause,  the  power  of  the  internal 
rectus  in  one  or  both  eyes  becomes  weakened,  so  that 


*  Moore's  Ti-acsktion  of  Douders,  p.  530. 
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wlien  the  patient  is  engaged  in  looking  at  a  near  object, 
as  for  instance  in  reading,  the  muscle  can  no  longer 
contract  snfficiently  to  counteract  its  antagonistic 
muscle  ;  under  these  circumstances,  the  eye,  in  place  of 
heing  inverted,  will  be  more  or  less  everted  by  the  ex- 
ternal rectus,  and  the  rays  from  the  object  under  ex- 
amination not  falling  upon  exactly  similar  points  of  the 
retinae  in  both  eyes,  diplopia  results  (Fig.  47).  It  is  this 
condition  which  constitutes  motor  asthenopia. 

In  the  case  of  a  person  suffering  from  myopia,  it  is 
evident  that,  as  he  reads  or  writes  with  the  book  or 
paper  close  to  his  eyes,  the  internal  recti  must  be  kept 
constantly  contracted;  and  from  being  thus  over- 
strained, in  course  of  time  the  muscle  becomes  ex- 
hausted, and  the  person  being  no  longer  able  to  main- 
tain the  eff'ort  necessary  to  invert  the  eyes,  the  external 
rectus  asserts  its  superiority,  and  the  globe  is  turned 
outwards.  This  is  often  increased  by  the  peculiar  con- 
formation of  the  eyeball,  which  being  elongated  in  the 
antero- posterior  axis  its  centre  of  motion  becomes 
altered,  necessitating  increased  action  of  the  internal 
rectus  to  converge  the  eye  upon  near  objects;  and 
thus  the  tendeiicy  to  motor  asthenopia,  from  over- 
straining of  the  internal  rectias,  is  augmented. 

If  a  change  of  this  kind  in  the  direction  of  the  eye 
takes  place  while  the  patient  is  reading,  the  words  ap- 
pear to  run  into  one  another,  and  become  very  indis- 
tinct, and  he  is  obliged  to  rest  his  eyes  for  a  time  till 
the  exhausted  muscle  can  recover  itself.  Should  the 
patient,  however,  in  place  of  discontinuing  his  work, 
endeavour  by  an  increased  effort  to  go  on  with  it,  he 
may  possibly  be  able  to  do  so  for  a  short  time  ;  but  the 
eyes  then  begin  to  give  him  pain  from  congestion  of 
the  choroid,  and  headache  supervenes,  so  that  he  is 
ultimately  comj^elled  to  take  rest. 

Motor  asthenopia,  therefore,  is  seldom  met  with, 
unless_  among  myopes,  or  those  engaged  in  work  which 
necessitates  their  bringing  the  object  upon  which  they 
may  be  employed  very  close  to  the  eye ;  in  either  case 
the  oyerstrammg  of  the  internal  rectus  is  the  origin  of 
the  disease. 

The  symptoms  of  this  affection  are  those  I  have 
above  described:  the  patient  complains  that,  after 
writing  or  reading  for  a  time,  the  words  or  letters  ap- 
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pear  to  run  into  oneanotlaer;  and  if  lie  persists  in 

usinj?  his  eyes,  he  suffers  from  pain  in  them,  extending 

to  the  eyebrow  and  side  of  the  head.    After  resting  Relieved  by 

tor  an  hour  or  so,  these  symptoms  disappear,  and  he  rest. 

can  again  continue  his  employment  for  a  longer  or 

shorter  period.  ° 

The  simplest  way  of  detecting  the  existence  of  this  Diagnosis, 
form  of  asthenopia,  is  to  place  a  ruler  or  some  such 
object  in  front  of  the  patient,  and  direct  him  to  look  at 
it  steadily  while  you  slowly  bring  it  nearer  to  within 
half  a  foot  of  his  face.  If  motor  asthenopia  exist,  we 
shall  notice,  in  the  course  of  a  few  minutes,  that  one 
of  the  patient's  eyes  will  begin  to  quiver,  and  then 
gradually  become  everted,  and  he  will  at  once  tell  you 
he  can  no  longer  see  the  object  distinctly. 

Von  Graefe  has  devised  a  very  simple  means  of  v.  Greefe's 
detecting  not  only  the  existence  but  also  the  degree  of  prism  test, 
motor  asthenopia.    A  black  spot,  about  the  size  of  a 
split  pea,  is  to  be  made  on  a  sheet  of  white  paper,  and 
through  this  spot  a  perpendicular  Hne  must  be  drawn. 
The  patient  is  then  directed  to  look  steadily  at  the 
figure,  and  a  prismatic  glass,  with  its  base  turned  up- 
wards, is  to  be  placed  before  first  one  eye,  and  then  the 
other.    If  he  be  emmetropic,  the  prism  will  simply 
cause  two  spots  to  appear  on  the  paper,  one  above  the 
other  ;  but  if  asthenopia  should  exist  in  either  eye,  one 
of  the  spots  will  be  seen  in  its  real  position,  and  the 
other  above  it,  and  to  the  right  or  left  of  the  perpendi- 
cular line.    Now,  in  order  to  discover  the  degree  of  The  degree 
diplopia,  which  is  the  cause  of  this  deviation  of  the  spot  ofdiver- 
from  the  perpendicular  line,  all  that  is  necessary  is,  to  arceruined 
put  a  second  prism,  with  its  base  outwards  or  inwards 
as  the  deviation  of  the  spot  may  indicate,  in  front  of 
the  first  one.    The  angle  of  the  prism,  required  to  re- 
store the  spot  to  its  position  on  the  perpendicular  line, 
will  indicate  the  amount  of  existing  diplopia. 

The  _  Treatment  of  motor  asthenopia  may  either  be  Treatment. 
palliative  by  means  of  glasses,  or  complete,  by  division 
of  the  muscle  antagonistic  to  the  weakened  one.*  If 


*  Donders  remarks  that  "  Von  Graefe  has  established  the  indi- 
cations for  tenotomj'  with  great  accuracy.  The  condition  for 
the  operation  is  this,  that  under  the  attempt  at  single  vision,  a 
sufficient  divergence  of  visual  lines  should  appear  to  be  pos- 
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the  former  plan  of  treatment  be  adopted,  the  nse  of 
concave  lenses,  by  preventing  the  necessity  of  the 
patient's  bringincr  ol>jects  very  close  to  his  face,  as  in 
reading  and  writing,  saves  the  constant  strain  which, 
would  otherwise  be  exerted  on  the  internal  rectus  ;  and 
by  husbanding  the  strength  of  this  muscle,  enables  it 
to  contract  when  called  on  to  do  so,  and  to  converge 
the  optic  axes  upon  an  object  close  before  the  eyes. 
Or  we  may,  by  the  use  of  proper  prisms,  correct  the 
diplopia  by  bending  the  rays  of  light  upon  the  macula 
lutea  of  the  everted  eye,  in  this  way  reproducing 
binocular  vision. 

In  very  slight  cases  these  means  may  prove  elf  ectual; 
but  in  the  majority  of  instances  it  will  be  necessary  to 
do  more  than  this,  and  to  cut  through  the  tendon  of 
the  external  rectus.  Great  care,  however,  is  necessary 
to  divide  only  so  much  of  the  muscle  as  will  prevent  it 
from  overcoming  the  contractile  power  of  the  internal 
rectus,  otherwise  we  shall  simply  complicate  matters 
by  converting  the  external  into  an  internal  strabismus. 
If  the  operation  be  pi'operly  performed,  and  the  muscle 
antagonistic  to  the  overstrained  one,  whichever  that 
may  be,  is  carefully  divided,  motor  asthenopia  cannot, 
of  course,  exist  {vide  Chap.  XIV.). 

2.  Accommodaiory  Asthcnoina. — The  symptoms  of 
this  form  of  disease  are  very  much  akin  to  those 
described  as  characteristic  of  motor  asthenopia,  ex- 
cept that  the  i)atient's  eye  is  not  everted  after  being 
used  for  a  time.  Patients  suffering  from  accommo- 
datory  asthenopia,  have  often  very  good  long  and 
short  sight;  they  simply  complain  of  the  words  or 
lettei-s  they  may  be  reading  appearing  confused,  and 
running  into  one  another  after  a  few  hours'  work.  If, 


sible.  This  should  be  triod  (after  neutralization  of  the  myopia 
by  concave  glasses  placed  at  a  proper  distance  from  each  other) 
with  prismatic  glasses  ;  we  should  investigate  with  what  pris- 
matic glasses,  held  with  the  refracting  angle  outwards  before  the 
eyes,  single  distant  vision  is  still  attainable.  The  strongest  glasses 
tlien  which  can  still  be  overcome  give  the  measure  of  the  pos- 
sible divergence.  It  is  allowable  now  so  to  perform  tenotomy 
that  this  possible  divergence  shall  be  completely  removed.  If 
the  strabismus  is  evident  without  prisms,  there  can  be  no  doubt 
of  the  propriety  of  dividing  the  internal  rectus."— Moore's 
Translation  of  Bonders,  p.  4'28. 
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in  spite  of  this,  an  effort  is  made  to  continue  reading, 
tlie  eyes  become  painful  and  weary,  and  it  is  then 
absohitely  necessary  to  rest  them  for  a  time  ;  but  in 
ten  minutes  or  a  quarter  of  an  hour  the  patient  can 
resume  his  employment. 

These  symptoms  arise  from  inability  on  the  part  of  From 
the  ciliary  muscle  to  keep  up  the  accommodative  efibrt,  plj/^^^*^ 
which  is  necessary  for  bringing  divergent  rays  to  a  muscle, 
focus  on  the  retina.    The  muscle,  from  being  over- 
worked,  or  from    general   debility,   soon  becomes 
fatigued,  and  being  no  longer  able  to  contract,  it 
gives  way :   the  anterior  surface  of  the  lens  then 
recedes,  so  that  parallel  rays  of  light  are  alone  cor- 
rectly focussed  on  the  bacillar  layer.    The  patient  can 
therefore  see  objects   at  a  distance,  although  the 
words  he  may  be  reading  or  wi-iting  appear  indis- 
tinct.   A  little  rest  speedily  restores  the  power  of  the 
ciliary  muscle,  and  he  can  again  set  to  work  for  a 
time. 

The  ophthalmoscope  may  be  useful  in  these  cases,  Ophthal- 
to  enable  us  to  ascertain  that  no  positive  disease  dlaln^osis.'* 
exists,  either  in  the  dioptric  media  or  the  fundus  of 
the  eye.  HyperEemia  of  the  retina,  it  is  true,  will 
generally  be  detected ;  and,  as  I  have  before  observed, 
this  should  never  be  regarded  as  a  small  matter, 
although  in  this  instance  it  may  not  indicate  any 
serious  derangement  of  nutrition,  being  merely  an 
effect  of  the  prolonged  strain  to  which  the  apparatus 
of  the  eye  has  been  ex])osed  in  the  elfort  to  maintain 
the  necessary  accommodation. 

The  majority  of  cases  of  accommodatory  asthe-  Hyper- 
nopia  depend  upon  hypermetropia,  and  when  this  is  ^causer 
corrected  with   proper  convex   glasses,  the  ciliary 
muscle,  being  no  longer  overstrained,  will  be  able  to 
maintain  the  necessary  convexity  of  the  lens  to  focus 
divei"gent  rays,  and  the  symptoms  of  asthenopia  will 
disappear.   But  a  long  residence  in  the  tropics,  severe 
illness,  aud,  in  fact,  any  cause  which  impairs  the  tone 
of  muscular  fibres  of  the  ciliary,  together  with  that  of 
the  other  muscles  of  the  body,  may  produce  accom- 
modatory asthenopia.    Under  any  circumstances,  a  Corj-ectM 
pair  of  weak  convex  glasses,  by  increasing  the  refrac-  bv  convex 
tive  power  of  the  eye,  will  obviate  the  necessity  for  glasses, 
any  great  alteration  in  the  convexity  of  the  lens  for 
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near  objects,  and  thus  relieve  the  ciliary  muscle ;  but 
Rest  and  ^he  patient  should  be  enjoined  to  rest  the  eye  as  much 
as  possible,  and  very  often  a  tonic  plan  of  treatnieut 
is  called  for.  I  have  known  several  cases  of  this  kind, 
in  which  the  asthenopia  had  apparently  been  brought 
on  by  general  derangement  of  the  health,  and  a 
change  to  Europe  entirely  removed  the  troublesome 
symptoms  from  which  the  patients  were  suffering. 

Should  the  asthenopia  depend  on  H.,  we  must  dis- 
cover the  degree  of  defect  which  exists  in  the  refractive 
power  of  the  eye,  and  supply  this  deficiency  by  means 
of  proper  con  vex  glasses. 


CHAPTER  XVI. 


CONGENITAL  MALFOKMATIONS  AND  DISEASES 
OF  THE  EYE. 

A  FEW  remarks  on  this  subject  may  be  useful,  al-  congeni- 
though,  with  one  or  two  exceptions,  these  cases  are  j^J'j^g^*^^'^ 
similar  to  those  already  described  in  the  foregoing 
pages.  The  foetus  is  doubtless  subject  to  diseases  of 
the  eye  in  titero,  the  results  of  which  may  be  apparent 
at  birth  in  the  form  of  opacities  of  the  cornea  or 
synechia,  especially  if  the  parents  have  suffered  from 
syphilis.  The  congenital  malformations  and  diseases 
of  the  eye,  however,  may  be  briefly  passed  in  review  in 
the  same  order  as  that  I  have  adopted  throughout 
this  work. 

Malformations  of  the  Eyelids  and  other  Appendages. —  Epican 
Epicanthus  consists  of  a  deep  fold  of  skin  along  the  tiius- 
side  of  the  root  of  the  nose,  overlapping  the  inner  angle 
of  the  eye  and  completely  hiding  the  caruncle.  A 
modification  of  this  condition  is  common  to  all  the 
Burmese  and  Chinese  races  :  their  flat  nasal  bones  and 
the  loose  fold  of  skin  covering  the  inner  angle  of  tlae 
eye  are  peculiar  to  these  people,  and  as  they  advance 
in  hfe  present  the  appearance  of  an  epicanthus. 

Ptosis  is  at  times  a  congenital  afi'ection,  and  when  Ptosis, 
occurring  under  these  circumstances,  usually  depends 
upon  a  defect  of  the  levator  palpebree  muscle,  and  is, 
therefore,  almost  hopelessly  irremediable. 

Ectropium,  entropium,  and  trichiasis  have  been  met  Malposi- 
with  in  the  new-born  infant,  following,  in  all  proba-  «on«  o'' 
bility,  inflammatory  afi'ection s  of  the  conjunctiva  during 
the  child's  foetal  state.* 

Mr.  Travers  mentions  an  instance  of  a  child  having 
been  born  with  the  eyelids  united  (anchyloblepharon).  Union, 


*  Mr.  Wilde  on  "  Malformations  and  Congenital  Diseases  of 
the  Organs  of  Vision,"  p.  12. 
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Several  cases  have  been  recorded  in  which  the  pal  pe- 
hral  apertures  were  so  much  constricted,  that  it  was 
impossible  fur  the  patient  to  do  more  than  just  sepa- 
rate the  eyelids  ;  in  other  cases  the  same  _result_  has 
been  observed  as  a  consequence  of  a  shortening  of  the 
upper  eyelids. 

Najvi  of  the  lids,  as  already  mentioned,  are  generally 
congenital  affections ;  I  have  before  described  their 
nature  and  treatment,  and  will  not,  therefore,  enter 
further  on  the  subject  in  this  place. 

Congenital  malformations  of  the  muscles  of  the  eye 
are  by  no  means  of  common  occurrence.  Doubtless 
abnormalities  in  the  development  of  one  or  more  oi  the 
muscles  frequently  take  place  during  the  period  of 
infant  life,  but,  according  to  Mr.  Wilde,  these  changes 
as  a  general  rule,  arise  subsequently  to  the  child's  birth. 
The  influence  which  a  faulty  insertion  of  the  superior 
oblique  may  have  upon  the  eye,  has  been  already  dis- 
cussed (in  the  section  on  posterior  staphyloma),  being 
equivalent  to  deficiency  of  the  internal  rectus. 

Alteration  in  the  contractile  power  of  the  muscles  of 
the  eye,  if  it  exists,  can  hardly  be  recognised  as  a  con- 
genital malformation.  Nystagmus  or  an  oscilhitory 
motion  of  the  eyes  is  generally  present  among  those 
who  are  born  blind,  though  it  by  no  means  always 
indicates  that  the  little  patient  is  absolutely  blind ;  for 
I  have  operated  on  cases  of  congenital  cataract  in  which 
this  oscillating  motion  of  the  eyes  was  well  marked, 
and  after  removing  the  lens  the  patient  has  gained  use- 
ful vision. 

Malformations  of  the  Glohe. — The  eyeball  may  never 
have  been  formed,  or  only  partially  developed,  the  orbit 
being  move  or  less  filled  with  loose  connective  tissue  at 
the  time  of  birth.  In  instances  of  this  kind  the  eye- 
lids sink  in  from  want  of  their  natural  support,  but  on 
being  drawn  open  the  rudimentary  eye  may  generally 
be  seen  as  a  small  button-like  process  at  the  bottom 
of  the  orbit.  The  converse  of  this  condition  has  been 
described  under  a  very  formidable  name  (hydromega- 
lophthahnus),  the  eyeball  being  congenitally  formed 
of  a  larger  size  than  natural ;  and  in  some  cases  a 
communication  has  been  said  to  exist  between  the 
ventricles  of  the  brain  and  the  interior  of  the  eyeball. 

I  am  unable  to  state  if  the  flattening  of  the  globe  of 
the  eye  from  before  backwardvS,  which  is  the  cause  of 
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lij-permetropia,  is  usually  a  congenital  affection  or  not.  Hyperme- 
Tiie  impairment  of  sight  tlius  engendered  is  hardly  tropia. 
apparent  until  the  child  is  three  or  four  years  of  age, 
and  it  would  be  difficult  to  determine,  therefore,  if  the 
misshapen  eyeball  were  due  to  congenital  defects  or  to 
subsequent  imperfect  growth. 

Congenital  Affections  of  the  Conjunctiva  and  Cornea.  Tumours.' 
— Na3vi  of  the  conjunctiva  have  in  some  few  cases  been 
noticed  at  the  time  of  a  child's  birth.  Various  forms 
of  tumours  have  also  been  observed.  Xeroma  of  the  xeroma. 
conjunctiva,  arising  in  all  probability  from  inflamma- 
tion and  obstruction  of  the  conjunctival  glands  prior  to 
birth,  has  been  described  by  several  authors. 

Opacities  of  the  cornea  are  not  uncommon,  depending  corneal 
on  disease  of  that  structure  having  taken  place  i}i  utero.  opacities. 
In  other  cases,  an  arrest  of  develoj)ment  taking  place 
in  the  cornea,  about  the  third  or  fourth  month  of  foetal 
life,  it  retains  the  opaque  appearance  natural  to  it  at 
that  period ;  in  these  cases  the  cornea  is  not  only 
opaque,  but  also  of  smaller  size  than  in  the  healthy 
foetus. 

Vesicular  keratitis  has  been  observed  at  birth  ;  the  Keratitis, 
coruea,  becoming  attenuated,  yields  to  the  intra-ocular 
pressure,  and  a  prominent  and  hazy  condition  of  this 
important  structure  is  the  result. 

Malfonioatlom  of  the  Iris  and  Choroid. — Cases  in 
which  there  is  an  entire  absence  of  pigment  in  the  Absence  of 
cells  of  the  iris  and  choroid,  and  it  may  be  of  the  entire  P's'^ent. 
body  (Albinos),  are  met  with  from  time  to  time.    This  Albinos, 
condition  is  congenital  and  hereditary.    Among  the 
natives  of  India  the  Albino  is  looked  upon  as  a  leper, 
and  consequently  an  outcast  from  society  ;  marriage  is 
forbidden  him,  and  thus  the  propagation  of  the  disease 
is  usually  checked. 

The  irides  may  vary  in  colour  :  this  is  usually  a  con- 
genital malformation ;  but  among  patients  affected 
with  leprosy,  an  alteration  in  the  pigmentation  of  the 
irides  may  be  seen  to  occur  in  after-life. 

Synechia,  the  result  of  vesicular  keratitis,  or  of  iritis  Synechia, 
taking  place  in  utero,  is  a  congenital  affection,  which 
has  often  been  described.    A  deficiency  of  a  portion  of 
the  iris,  or  coloboma  iridis,  like  hare-lip,  is  now  and  Coloboma, 
then  seen  in  the  newly -born  infant.    The  cleft  in  the  or  deft  iris, 
iris  usually  extends  outwards  from  the  pupil,  and  is 
generally  present  in  both  eyes.  The  most  common  form 
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Extends  to 
choroid. 


Absence  of 
iris. 


Partial 
deficiency 
of  choroid. 


Retinal 
opacity. 


of  coloboma  is  a  prolongation  of  the  pnpil  downwards, 
the  edges  of  the  pnpil  dilating  and  contracting  to  a 
greater  or  less  extent  on  the  stiinnlns  of  light,  ^his 
malformation  of  the  iris  is  generally  accompanied  by  a 
deficiency  in  the  corresponding  portion  of  the  choroid, 
so  that  on  looking  through  the  cleft  ins  with  the  oph- 
thalmoscope, the  white  and  ghstenmg  sclerotic  may  be 
seen  at  the  bade  of  the  eye  to  an  extent  eqnal  to  that 
of  the  defect  in  the  ins. 

An  entire  absence  of  the  ms,  occnrring  as  a  congeni- 
tal defect,  has  been  met  with  ;  but  m  the  few  recorded 
cases  the  patient's  sight  was  so  defective,  when  not 
altogether  wanting,  that  we  _  have  reason  to  believe 
the  eye  must  have  been  very  imperfectly  developed  m 
other  respects  besides  that  of  the  deficient  ^  ms.  It 
will  be  remembered,  in  Professor  Von  Graefe  s  case  of 
removal  of  the  iris,  that  the  patient  s  sight  remained 
remarkably  good ;  so  that  a  loss  of  the  iris  alone  does 

not  induce  blindness.  ^  ^-u   •  •    •    .  t 

Independently  of  coloboma  of  the  ms,  instances  of  a 
partial  deficiency  of  the  choroid  are  met  with  from  time 
to  time  On  examining  the  eye  with  the  ophthalmo- 
scope, a  white  patch  of  varying  size  is  noticed  occa- 
sioned by  an  absence  of  the  choroid,  and  the  reflection 
from  the  glistening  sclerotic  of  the  light  thrown  into 
the  eye  by  the  ophthalmoscope.  In  cases  of  this  de- 
scription, the  vessels  of  the  retina  are  healthy,  and 
may  be  seen  coursing  over  the  sclerotic ;  m  fact,  the 
remainder  of  the  fundus  of  the  eye  is  normal,  and  m 
this  way  we  at  once  distinguish  a  case  of  congenital 
absence  of  a  part  of  the  choroid,  from  neoplastic  for- 
mations, or  other  changes  in  the  part,  the  result  of 

^^^BeUna  and  Optic  j^ervc— Liebreich  has  described 
various  forms  of  opacity  of  the  retina,  arising  from  a 
prolongation  over  it  of  a  portion  of  the  opaque  nerve- 
fibres  of  the  optic  nerve.  In  the  normal  state,  the  axis- 
cylinder  only  of  the  nerve  is  prolonged  beyond  the 
lamina  cribrosa.  The  reflection  from  the  opaque  nervous 
substance  is  by  no  means  always  confined  to  the  neigli- 
bourhood  of  the  papUla,  for  Liebreich  states  that  he 
has  noticed  spots  of  opacity  of  this  kind  toward  the 
periphery  of  the  retina,  the  nervons  structure  between 
the  opaque  spot  and  the  papilla  being  perfectly  healthy 
(ri<^  2  Plate  XII.,  of  Liebreich's  "  Atlas").  With  the 
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exception  of  these  congenital  anomalies  in  tlie  retina, 
the  fundus  of  the  eye  may  be  healthy,  and  the  patient's 
sight  is  unaffected. 

Liebreich  also  mentions  a  remai'hable  case  of  con- 
genital pigmentation  of  the  papilla. 

I  have  before  remarked,  that  in  some  few  cases  a 
congenital  malformation  of  the  lamina  cribrosa  has 
been  noticed,  the  disc  projecting  backwards,  and  bemg  Exeavatiou 
in  fact  cupped.  It  is  seldom  that  more  than  a  part  of  ^[^^P*''^' 
the  disc  is  thus  affected,  and  the  patient's  sight  may 
be  perfect,  the  fundus  of  the  eye,  with  the  exception 
of  the  papilla,  being  normal  in  every  respect. 

Congenital  Cataracts. — Soft  cataracts  are  by  no  Soft  and 
means  unfrequently  met  with,  having  evidently  ^"^^"y^J'tg 
existed  at  the  time  of  the  infant's  birth. 

The  zonular  form  of  cataract  is  also  for  the  most 
part  a  congenital  affection ;  but  as  I  have  fully  de- 
scribed its  characteristic  features  and  treatment  in  a 
former  section,  I  need  not  return  to  the  subject  here, 
but  refer  the  reader  to  Chapter  XIII.  of  this  volume 
for  further  information  upon  this  important  con- 
genital affection  of  the  lena. 


Q  Q 
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We  an  know  that  light  comei  from  the  lun.  But 
what  is  light?  It  B»cd  to  be  thoaght  that  the  ray» 
of  light  were  things  loo  smaU  to  aee,  which  came 
out  from  the  sun  aod  darted  down  to  the  earth, 
and  that  there  were  auch  a  nomber  of  them«  and 
they   came  ao   fut,  a«  to  look  like  one  sheet  of 


light.  But  it  has  been  found  that  this  cannot  be 
the  case-  For  one  thing,  ercn  though  the  rays  wers 
more  fine  than  air,  aod  far  too  small  to  be  seen, 
yet  conaing  so  far  and  so  fast  they  would  hare 
force  enough  to  hurt  our  eye  when  they  got  into 
it,  huX  thca  what  i»  ligUtF  U  oeeois  to  dart  down 


2. 

Bhiue  the  progress  of  defection  and  the  decay  of  national  enthusiasm,  he  determined 
to  be  beforehand  with  those  who  were  now  his  enemies.  He  accepted  the  offer  ot 
negotiation  from  Cerialis.  The  Eoman  general  was  eager  to  grant  a  fall  pardon,  and 
to  re-enlist  so  brave  a  soldier  in  the  service  of  the  empire.  A  colloquy  was  agreed  upon. 
The  bridge  across  the  Nabalia  was  broken  asunder  in  the  middle,  and  Cerialis  and  Civilis 
met  upon  the  severed  sides.  The  placid  stream,  by  which  Bomaa  enterprise  had  connected 

3. 

remarkable  foreshadowing  of  the  future  conflict  with  Spain,  through 
which  the  Batavian  republic,  fifteen  centuries  later,  was  to  be  founded. 
The  characters,  the  events,  the  amphibious  battles,  desperate  sieges, 
slippery  alliaifces,  the  traits  of  generosity,  audacity,  and  cruelty,  the 
generous  confidence,  the  broken  faith  seem  so  closely  to  repeat  them- 
selves, that  History  appears  to  present  the  self-same  drama  played  on 

selfsame  drama  played  over  and  over  again,  with  but 
a  change  of  actors  and  of  costume.  There  is  more  than 
a  fanciful  resemblance  between  Civilis  and  William  the 
Silent,  two  heroes  of  ancient  German  Stock,  who  had 
learned  the  arts  of  war  and  peace  in  the  service  of  a 
foreign   and  haughty  world-empire.  Determination, 
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concentration  of  purpose^  constancy  in  cala- 
mity^  elasticity  almost  preternatural^  self- 
denialj  consummate  craft  in  political  combi- 
nationsj  personal  fortitude^  and  passionate 
patriotism^  were  the  heroic  elements  in  both. 
The  ambition  of  each  was  subordinate  to  the 

from  the  sun;  how  does  it 
come?   Many  thought  that 

the  whole  space  around  the 

earth,  and  things  upon  the 

earth  into  which  light  can 

get  9  are  full  of  something 


Q  Q  2 
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more  fine  than 
air,  and  called 
ether.  The  sun 
is  full  of  ether 
also.  Now  the 
sun  is  a  world 
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,,     encysted  tumours  of                                     \  94 

,,     epithelial  cancer  of     ...,[[['    '  q-^ 

erysipelas  of  '    '  85 

 .109 


, ,  cancer  of  .  . 
,,      disldcation  of 


„     eversion  of 
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Eyelids,  fibroma   ^^95 

,,     herpes  of   89 

inflammation  of  edges  of  125  126 

,,      inversion  0   104 

milium  of   95 

M     nsevi   qq 

oedema  of   124 

„     paralysis  of   93 

,,     phlegmon  of   86 

scirrhus  of   93 

,,     spasm  of   98 

,,     syphilitic  ulceration  of   87 

tumours  of   91 

union  of  ♦.   123 

warts  of   94 

wounds  of   83 

FARADIZATION                                               100,  542 
Fifth  nerve,  injury  of,  affecting  retina.    .     .  .83,451 

Filaria  in  aqueous   346 

Fistula  of  cornea   271 

lachrymal  gland   79 

.           sac   146 

Foreign  bodies  in  aqueous  chamber   346 

conjunctiva   221 

„         „       cornea   288 

»                  iris   325 

„         „        orbit   43 

vitreous   475 

Fracture  of  walls  of  orbit   45 

Frontal  sinus,  distension  of   7I 

Fundus  of  healthy  eye,  appearance  of   35 

GLAND,  lachrymal,  diseases  of  78,  145 

,,          „          excision  of   81 

Glands,  conjunctival,  anatomy  of   4 

,,             ,,         enlarged  in  conjunctivitis     .    .  161,  201 

,,       Meibomian,  obliteration  of   95 

obstruction  of   94 

,,              ,,         calculus  of   96 

Glasses,  best  form  of .    .   557 

concave   158 

convex                                                   558,  571 

,,     cylindrical                                                558,  581 

prismatic   534 

Glaucoma,  consecutive   377 

„       inflammatory   368 
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Glauconica,  simplex   ^' 

Glioma  of  retina  

Granulations  of  conjunctiva  

Grooving  tarsal  cartilage  

Gunshot  wounds  of  orbit  

HEMORRHAGE  from  retinal  vessels  .    .    .   401,  410,  411 

Heart  disease  and  amblyopia   459 

Hemeralopia  o   423 

Hemiopia                                                            428,  457 

Hernia  of  cornea   264 

Herpes  zoster  of  eyelids   89 

Hippus   334 

Hordeolum   125 

Hyalitis   464 

Hyaloid  membrane   11 

Hydatids  in  conjunctiva   232 

,,        iris   330 

,,        orbit   58 

Hypermetropia   568 

Hypertrophy  of  lachrymal  gland   79 

,,            conjunctiva   229 

Hyper semia  of  choroid   358 

conjunctiva   162 

„           iris   296 

optic  papilla   434 

,,          retina   388 

Hypopion                                                         251,  305 


1 


MAGES,  crossed   534 

direct   25,  533 

Injuries  of  branches  of  fifth  nerve  83 

choroid   382 

,,        conjunctiva   221 

„       cornea   283 

crystalline  lens   525 

eyebrow  and  eyelids  83 

„       iris   325 

,y       orWt  42 

retina   4.11 

,,       vitreous   475 

Intermittent  strabismus   54g 

Interior  of  eyeball,  examination  of  35 

Inversion  of  eyelashes  104  119 

,,         eyelids  '  104 

Iridectomy,  operation  of   338 

„       in  closed  pupil   322 
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Iridectomy,  operation  of,  in  iritis   ^31*8 

»>  „        extraction  of  lens  .  324,  606,  514, 521 

»               „        glaucoma   373 

>»  J,        irido-choroiditis     .    .    .    .350,  357 

>>                         staphyloma  of  cornea  ....  '267 

>>                         suppurative  keratitis  ....  252 

>>               ),        ulceration  of  cornea    ....  262 

Jj'jf^esis   336 

Irido-choroiditis   347 

j»       ,>       excision  of  globe  in   357 

„       ,,       iridectomy  in   350 

>>       „       parenchymatous   349 

_  >.                serous   348 

Irido-cyclitis,  parenchymatous   354,  357 

„            serous   353 

„      „     sympathetic   353 

Iris,  abscess  of   30g 

„    anatomy  of   7 

„    cancer,  medullary,  of   329 

,,    condylomata  of   305,  329 

,,    congenital  defects  of   591 

cysticercus  of   33O 

„    cysts  of   328 

,,    detachment  of   327 

examination  of   18 

„    functional  diseases  of   331 

,,    foreign  bodies  in   325 

hyperaemia  of   396 

,,    injuries  of   325 

,,    its  motion,  how  caused  8,  333 

,,    leprous  affections  of   33O 

,,    prolapsus  of   260 

„    staphyloma  of   265 

tremulous   334 

,,    tumours  of   328 

Iritis  ;   297 

,,  iridectomy  in    318 

,,   parenchymatous   304 

,,  plastic   300 

serous   302 

sympathetic   353 

symptoms  common  to  all  forms  of   397 

,,  traumatic                                                       327,  353 

treatment  of  .   311 

Ischsemia  of  retina   418 

KERATITIS   240 

punctata   247 
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250 

Keratitis,  suppurative,  acute  

subacute  

eypliilitic  


L 


ACHRYMAL  apparatus,  examination  of   19 

canalicus,  stricture  of  

;;    tfSa  ■.  ■.  •.  :  :  ■.  :  ■  •  :  >«,  us 

gland,  defective  secretion  of    ...    .  1*3 

"                  excess  of  secretion  of    ....  145 

"  extirpation  of  

fibro-plastic  tumours  of    ...  80 

"             , ,    hypertrophy  of   '  ^ 

I'                    inflammation  of   78 

'^^  ,,    scirrhus  of  

puncta,  division  of   132 

„      mal-position  of   132 

obstruction  of   131 

sac,  abscess  of   136 

„        „       chronic   141 

cauterization  of   147 

„   fistula  of   137 

J  J           „    mucocele  of   142 

obliteration  of   147 

,,           „    polypus  of   143 

Lamina  cribrosa   3 

Lateral  method  of  examining  the  eye   34 

Lead  poisoning   442,  454 

Lenses,  concave  •  158 

convex,  selection  of  671,  573 

cylindrical   558,  581 

prismatic   534 

Lens,  crystalline,  anatomy  of   12 

,,       diseases  of   478 

„         ,,        dislocation  of   529 

J,                  in  accommodation   15 

„        suspensory  ligament  of   11 

Leucoraa   273 

Lice  on  cilia   129 

Lime,  effects  of,  thrown  into  the  eye   222 

Lippitudo   126 


MAXILLARY  sinus,  pressure  on  orbit  from  .    ...  73 

Measles,  eonjunctivitis  in   219 

Meibomian  glands,  apertures  of   13 

calculus  in   96 

,          „      obliteration  of   95 
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Meibomian  glands,  abscess  of   125 

Melanosis  of  ii-is   ?29 

,,         orbit   (54: 

Mercury  in  iritis   311 

Micropsia   39c5 

Milium  of  eyelids   94 

Movement  of  the  eyeball   532 

Mucocele  of  lachrymal  sac   142 

Muco-purulent  conjunctivitis   167 

Muscie   4Gtj 

Muscles  of  eyeball,  action  of   532 

,,                  combined   532 

division  of,  in  paralysis   543 

„                          ,,          strabismus    ....  550 

,,      paralysis  of   536 

Mydriasis   331,  334 

Myopia   559 

„     characters  of,  by  ophthalmoscope   564 

„     iu  posterior  staphyloma   376 

,,     treatment  by  division  of  external  rectus.    .    .     .  381 

,,           ,,           lenses   565 

Myosis   332 

"V[  ^VUS  of  eyelids  .    .    .    .    ,   96 

IM     „          orbit   66 

Nasal  duct,  catheterism  of   144 

,,      „    obliteration  of   143 

Nebulas  of  cornea   273 

Necrosis  of  orbital  walls   47 

Nerves,  injury  of,  effects  on  eve   255 

of  fifih                        83,  451 

„          sympathetic    .    .    .    .  451 

Night  blindness   423 

Nystagmus   334 

OBLITERATION  of  pupil                             307,  309,  318 

Obstruction  of  lachrymal  canals   137 

Meibomian  apertures   95 

,,             nasal  duct   143 

,,              puncta   131 

CEdema  of  the  conjunctiva   131 

„          eyelids   124 

„          optic  papilla   435 

„          retina   391 

Onyx   251 

Opacities  of  cornea   273 

crystalline  lens   478 

R  R 
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Opacities  of  vitreous  .    .    .  _   ^^'^ 

Oplitlialmia  (see  Conjunctivitis) 

sympathetic   347 

Oplithalmoscope  

appearance  of  healthy  eye  by  ....  37 

„           arrangement  of  patient   32 

best  form  of   29 

binocular   30 

direct  method  of  using   25 

indirect  method   27 

I'etinal  vessels  seen  by   39 

sources  of  light   31 

Opium  in  iritis   313 

Optic  papilla,  antemia  of   438 

anatomy  of   2 

„       apoplexy  of   438 

atrophy  6f   447 

,,                    progressive  .    .    .    ....  449 

diseases  of   434 

„        „      excavation  of   336 

„             ,,        in  glaucoma   367 

J,                     ,,        congenital  malformation    .    .  367 

„       „             „        atxophy   368 

„               healthy,  as  seen  with  ophthalmoscope .    .  35 

,,       hyperoemia,  capillary,  of   435 

„                     ,,        venous,  of   434 

inflammation  of                                440,  462 

Orbicularis  muscle,  paralysis  of   101 

Orbit,  abscess  of   50 

,,     carcinoma  of   60 

,,     caries  of  walls   48 

,,     cellular  tissue,  inflammaliou  of   50 

contusion  of  edge  of   42 

,,     encysted  tumours  of   57 

,,     erysipelas  of  contents  of   50 

exostosis   70 

,,     foreign  bodies  in   43 

,,     fractures  of  walls  of   42 

gunshot  wounds  of   44 

hydatids  in   57 

injuries  of   42 

melanosis  in   g4 

necrosis  of  walls   47 

,,     periostitis  of   45 

pressure  on,  from  antrum   73 

„        ),        cavity  of  cranium   70 

„                  frontal  sinus   71 

„          „        „        nostril   73 


)  > 
>» 
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Orbit,  punctured  wounds  of  

scirrhus  of                                         .         '  60 

Orbital  aneurism   qq 

„      cellular  membrane,  erysipelas  of  .    .    [    [    .*  50 

"      ~  »>           )>          hypertrophy  of   51 

"         >>          M         inflammation  of   50 

"         >>          >>         injuries  of   43 

PALPEBRAL  fissure,  elongation  of   109 

Panuus                                                      *    '  273 

Paracentesis  of  cornea                                       [    '262  314 

Paralysis  of  muscles  of  eye    .    .    .    .    .*    .'    .'    .*    .    ,  '  536 

>>               ;>           causes  of   539 

>>               >>           prognosis  in   541 

>>               5,           treatment  of   541 

,,         external  rectus   537 

,,         internal     „  ]  537 

superior     „   533 

inferior      „   533 

j>                   oblique                                        .  533 

,,         superior    „    533 

leva.or  palpebrte   98 

,,         orbicularis  palpebrarum   101 

,,         the  iris   33I 

the  third  nerve                             255,  539,  544 

Pediculi   129 

Periostitis  of  orbit   45 

Phlegiiion  of  the  eyelids   125 

Polypus  of  the  conjunctiva   232 

„       lachrymal  sac   143 

Presbyopia   575 

Pressure  on  eyeball  from  frontal  sinus   71 

>>                          maxillary  sinus   71 

>>                          orbit   54 

Prisms,  test  for  binocular  vision   535 

use  of   533 

Pterygium   227 

Ptosis   98 

Pulsation  of  retinal  vessels   38 

in  glaucoma   370 

Pupil,  artificial   335 

by  corelysis   320 

,,                      excision   336 

,,                ,,     Tyrrell's  hook  in    ....  336 

,,                      iridectomy   338 

,,            iridesis   337 

position  of   346 
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Pupil,  artificial,  circumstances  requiring  

„  dilatation  and  contraction  of  ....  •  •  •  „iq 
„    obliteration  of  ^07,  <JUy, 

Pustular  conjunctivitis  


Q 


UININE,  a  cause  of  atrophy  of  papilla  442 

Quivering  of  eyelids  10/ 


)> 
>  > 


RECLI NATION  of  cataract   490 

Retina,  anatomy  of   ^ 

Eetina,  appearance  of  vessels  of  

atrophy  of   41._ 

detachment  of  

embolia  of  vessels  of   416 

,,      hsemorrhage  into                                          410,  460 

,,      hyperemia  of  

inflammation  of  

„        nephritic   402 

,,         syphilitic   400 

isclisemia  of   418 

cedema  of  

opacity  of   ^91 

pigmentary  degeneration  of   407 

separation  from  choroid   411 

tumours  of   420 

Eetiuitis  apoplectica   410 

nephritic   402 

Piing,  arthritic   4,  149,  298 

Rupture  of  cornea   259,  266 


>  1  >  > 


5  > 


OCARIFICATION  of  conjunctiva  187,318 

O    Scarlatina,  conjunctivitis  in   219 

Sclero-choroiditis,  anterior   150 

,,           ,,         posterior   374 

Sclerotic,  gummy  tumours  of   149 

hyperaemia  of                                         .    .  148 

tumours  of   158 

„      wounds  of   155 

Scoton  a  (see  also  Amblyopia)   458 

Senile  cataract   482 

,,    degeneration  of  cornea   292 

Small-pox,  cornea  affected  in   219 

Sparkling  synchysis   472 

Spherical  pellucid  protrusion  of  cornea   282 

Staphyloma  of  cornea   265 
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PAGE 

Staphyloma  of  cornea,  operation  for   267 

,,              „      partial   266 

treatment  of   267 

sclerotic,  anterior   150 

„                ,,       posterior   874 

Strabismus   544 

conrergens   545 

,,              ,,       alternating   546 

,,             ,,       causes  of   546 

divergens   547 

causes  of   §47 

,,       treatment  of   550 

Stye   125 

Style,  use  of   140 

Symblepharon   225 

Syndectomy   240 

Synechia,  anterior   299. 

,,      posterior   260 

Syphilitic  iritis   304 

,,       keratitis   244 

retinitis   400 

,,       teeth   244 

,,       ulceration  of  eyelids   86 

Systematic  examination  of  the  eye   40 


TATTOOING  cornea   278 

Teeth,  syphilitic   244 

Tenotomy  of  muscles  in  paralysis   543 

„           strabismus   550 

Test  types   21 

Tinea  tarsi   126 

Tobacco,  supposed  eifects  on  optic  disc   454 

Traumatic  cataract                                                325,  525 

Tremulous  iris     334 

Trichiasis   119 

Tumours  of  choroid   385 

„         conjunctiva   232 

„         eyelids   91 

„         iris   328 

„         orbit   54 

retina   420 


LCERS  of  the  cornea  257 

„  eyelids  87 
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VASCULAR  cornea   273 

Vision,  binocular  

Vision,  normal  i  

, ,    in  astigmatism   ^ ' " 

hypermetropia  

,,  myopia  

Vitreous  humour   1} 

„      effusion  of  blood  into   473 

entozoa  in   474 

flocculent  bodies  in   467 

fluid   472 

foreign  bodies  in   475 

inflammation  of   465 

„       opacities  of   467 

WARTS  on  eyelids   93 

Wounds  of  the  choroid    .........  382 

cornea   283 

eyelids   83 

„                orbit   42 

,,               sclerotic   155 


XANTHELASMA  palpebrarum  90 
Xerophthalmia  221 

r/ONULAR  cataract  483 
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FIRST  EDITION  OF 

A  MANUAL  Of  THE  DISEASES  OF  THE  EYE. 

By  C.  MACNAMAEA, 
82irgeon  to  the  Maijo  and  Calcutta  Ophthalmic  Hospital 

OPINIONS    OF    THE  PRESS. 

wiiL^^rS^^-SlSSc^JX;^  "''^'^'^"'^      -^^-^  p--"^* 

"  Mr.  Macnamara's  manual  is  a  welcome  addition  to  the  list  of  Endish  educational 
works  and  artords  a  gratifying  proof  th.t  it  ^s  possible  to  lay  beforfthe  sSnt  in 
a  small  and  readable  volume  a  complete  account  of  the  principles  and  practice  of 
modern  Ophthalmic  SaTgery."—3Iedical  Times  and  Gazette.  practice  ot 

"  The  therapeutics  of  the  work  is  its  main  feature,  and  the  sections  devoted  to  this 
subject  embrace  a  consKleratmn  of  almost  everything  that  has  of  late  years  been 
suggested  upon  ,>oiuts  of  Ophtiialmic  treatment/'-TAe  Practitioner 

"  Professor  Macnamara's  work  contains  avast  quantity  of  information  compressed 
into  a  smal  space  and  ,s  we  consider,  the  best  manuaf  on  diseases  of  the  eye  now 
existing;  although  specially  adapted  for  students,  it  will  be  found  reliable  nnd  aeZ 
Ticeable  by  the  busy  practitioner.  Its  marginal  notes  on  the  contents  of  th^ 
Tcfencrf  ^"^^  ^  tacil.tate  reference."-i>„w;„  Qaarierlj/  Journal  of  Medical 

"  Mr.  Macnamara  has  spared  no  pains  in  making  the  book  thoroughly  representa- 
tive of  modern  ophthalmology;  and  though  he  hal  given  reference  to  nearly  e^ery- 
thing  of  practical  importance  which  has  been  done  within  the  past  few  years  he  l  4 
been  most  snecesslul  in  avoidin-  that  difiusenoss,  and  that  want  of  well  arransed 
sequence,  which  to  so  many  writers  are  veritable  stumbling-blocks."— J«rfian  Medical 

"  It  is  well  and  clearly  written,  emliraces  all  subjects  of  much  importance  to  the 
practitioner,  and  sustaius  the  reputation  whicli  its  author  gained  by  the  pubhoation 
ol  his   lieelures,    —BrUmh  and  Foreign  Medico-Chirurgical  Review 


A  TEEATISE   ON  ASIATIC  CHOLEEA. 

By  C.  MACNAMAEA. 
8vo,  165. 


OPINIONS    OF    THE  PRESS. 


"  Dr.  Macnamara  entirely  adopts  the  vie^v  that  cholera  is  communicated  by  '  an 
organic  infecting  matter  passed  with  the  evacuations  of  those  aft'ected.'    He  argues 

this  point,  as  well  as  many  oihers  connected  with  the  dise^ise,  with  ure  it  acumen  

I  cannot  spare  space  to  estra.  t  any  more  from  this  admirable  work,  but  recommend 
strongly  its  perusal  by  nil:'— Dr.  E.  A.  Parkes.  Armj/  Medical  Depart, neut  Revort 
for  1868,  London ;  1870.  ^ 


.<  There  are  several  characteristic  features  Asiatic 

«  But  the  only  way  we  can  do  justice  to  his  argument  is  to  advise  those  interested 
in  the  matter  to^eal  this  hook.''-£dinburgh  Medical  Journal,  June,  1870. 

Gazette,  July  9ih,  1870. 
"  The  work  contains  an  extensive  collection  of  ^iacts  resting  on  -opious  evidence 

SS^i^^^K^S^^Sn^t^^ 

the  modern  tlieory  that  cbolera-dejecta  are  the  only  true  source  of  cholera-inlection. 
—The  Practitioner,  February,  1870. 

"  TTiR  onTiortunities  of  studying  the  natnral  history  of  cholera  in  a  practical  point 
of  vi?XTbervery  coS^^^  and  we  are  bound  tp  s»y  that  the  most  has  been 
IdHf  th^m,  esVecillly  in  regard  to  his  researches  on  the  specjal  pathology  of  the 
disease."-ira<ira«  Monthly  Journal  of  Medicine  and  Science,  July,  18/0. 

»  The  causation,  pathology,  and  treatment  of  the  disease  are  very  ably  discussed." 
—Lancet,  February,  1870. 

"  Bv  those  in  any  part  of  the  world  that  are  engaged  in  the  prevention  and 
treatment  of- cholera,  the  work  ought  to  be  thoroughly  studied  and  mastered.  - 
AtheiuBum,  March,  1870. 

"  It  is  sioeubr  that  we  have  hitherto  hardly  had  one  reaUy  good  scientific  and 
exhaustive  treatise  on  this  disease.  The  gap,  however,  is  at  last  h  led,  for  in  the  very 
comprehensive  and  large  book  now  on  our  table,  we  have  a  satisfactory  monograph 
on  cholera."— Seiejj«i/ic  Opinion,  December,  1869. 

"  The  section  on  the  geographical  distribution  of  cholera,  and  that  on  the  bearing 
of  meteorological  influer.ces  upon  the  spread  of  the  disease,  is  also  very  valuable.  — 
Chemical  Kem,  December,  1869. 

"Next  to  the  unique  value  of  Dr.  Macnamara's  treatise  as  a  popular  compendium 
of  the  whole  suHect  written  in  a  scientific  spirit,  we  rank  the  results  of  his  micro- 
scopic experiments  and  post-mortem  examinations  as  tending  to  show  us  what  cholera 
really  is."— Friend  of  India,  January,  1870. 

"  Dr  Macnamara  deserves  the  thanks  of  the  Indian  Medical  Service  for  having 
shown  the  world  that  the  members  of  it  are  now,  and  have  always  been,  hard  working 
men  keenly  alive  to  every  influence  bearing  upon  the  health  of  the  community, 
military  and  civil.  Only  by  agreeing  with  Dr.  Macnamara's  theory  of  diffusion  by 
means  of  water  can  we  thoroughly  understand  the  distinction  between  contagion  and 
communicahilify."— Indian  Medical  Gazette,  March,  1870. 

"  We  have  read  Dr.  Macnamara's  treatise  with  great  care,  and  with  much  interest ; 
it  is  the  most  complete  and  most  practical  work  on  Asiatic  cholera  which  we  possess; 
its  author  adds  to  an  extensive  acquaintance  with  the  literature  of  the  subject  a 
thorough  familiarity  with  the  disease  acquired  by  personal  observation,  aided  by  all 
the  appliances  for  research  which  modern  science  has  given  us,  and  no  physician 
who  is  likely  to  meet  this  terrible  disease  of  which  it  treats  should  be  without  it." — 
Dublin  Quarterly  Journal  of  Medical  Sciences,  February,  1871. 
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ANATOMY. 

BRAUNE.- An   Atlas  of  Topographical  Ana- 

tomy,  after  Plane  Sections  of  Frozen  Bodies.  By  Wiluelm  Braunk. 
Professor  of  Anatomy  in  the  University  of  Leipzig.  Translated  by 
Edwabd  Bellamv.  P.R.C.S.,  Surgeon  to  Charing-Cross  Hospital,  and 
Lectixrer  on  Anatomy  in  its  School.  With  34  Photo-lithogi-aph'ic 
Plates  and  46  Woodcuts.   Large  imp.  Svo,  40s. 

FLOWER— -Diagrams   of  the    Nerves   of  the 

Human  Body  exhibiting  their  Origin,  Division.,  and  Connexions,  with 
then-  Distribution  to  the  various  Eegions  of  the  Cutaneous  Sui-face,  and 
to  all  the  Muscles.     By  William  H.   Plowkr,  FECS  FES 
Conservator  of  the  Museum  of  the  Eoyal  College  of  Sm-geons.'  Second 
Edition,  containing  6  Plates.   Eoyal  4to,  12s. 

GODLEE.— An    Atlas    of    Human  Anatomy: 

illustrating  most  of  the  ordinary  Dissections ;  and  many  not  usually 
practised  by  the  Student.  By  Eickmax  J.  Godlee,  M  S  ,  F  E  C  S 
Assistant-Surgeon  to  University  College  Hospital,  and  '  Senior 
Demonstrator  of  Anatomy  ia  University  CoUege.  To  be  completed  in 
12  or  13  Bi-monthly  Parts,  each  containing  4  Coloured  Plates,  with 
Explanatory  Text.   Parts  I  to  X.   Imp.  4to,  7s.  6d.  each. 

ZT^^r//.— Practical    Anatomy:    a    Manual  of 

Dissections.   By  Christopher  Heath,  F.E.C.S.,  Holme  Professor  of 
Clinical  Siu-gery  in  University  College  and  Sm'geon  to  the  Hospital 
Fourth  Edition.    With  16  Coloured  Plates  and  264  Engravings.  Ci-own 
Svo,  14s. 
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ANATOMY — continued. 
HOLDEK— Human   Osteology :    comprising  a 

Description  of  the  Bone?.  with.Delineations  of  the  Attachments  of  the 
Muscles,  the  General  and  Microscopical  Structure  of  Bone  and  its 
Development.  By  Luther  Holdek,  F.E.C.S.,  Senior  Surgeon  to  St. 
Bartholomew's  and  the  Foundling  Hospitals,  and  Ai.ban  Doran, 
F.R.C.8.,  late  Anatomical,  now  Pathological,  Assistant  to  the  Museum 
of  the  Royal  CoUege  of  Surgeons.  Fifth  Edition.  With  61  Lithogi-aphic 
Plates  and  89  Engi-avings.    Eoyal  8vo,  los. 

By  the  same  Author. 

A    Manual    of    the    Dissection    of  the 

Human  Body.  Fourth  Edition.  Revised  by  the  Author  and 
John  Langton,  F  E.C.S.,  Assistant  Surgeon  and  Lecturer  on 
Anatomy  at  St.  Bartholomew's  Hospital.  "With  Engi-avings. 
8vo,  16s. 

ALSO, 

Landmarks,  Medical  and  Surgical.  Second 

Edition.   8vo,  3s.  6d. 

MORRrS— The  Anatomy  of  the  Joints  of  Man. 

By  Henby  Mokris,  M.A.,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Ana- 
tomy and  Practical  Surgery  at,  the  Middlesex  Hospital.  With  44 
Plates  (19  Coloured)  and  Engravings.   8vo,  16s. 

WAGSTAFFE.—The  Student's  Guide  to  Human 

Osteology.  By  Wm.  Warwick  Wagstaffe,  F.R.C.8.,  Assistant- 
Surgeon  to,  and  Lecturer  on  Anatomy  at,  St.  Thomas's  Hospital. 
With  23  Plates  and  66  Engravings.    Fcap.  8vo,  10s.  6d. 

WILSON.— The   Anatomist's  Vade-Mecum :  a 

System  of  Human  Anatomy.  By  Erasmus  Wilson,  F.E.C.S.,  F.R.S. 
late  Professor  of  Dermatology  to  the  Eoyal  College  of  Sui-geons 
Ninth  Edition,  by  G.  Buchanan,  M.A.,  M.D.,  late  Professor  of  Clinica 
Surgery  in  the  University  of  Glasgow,  and  Henry  E.  Clark,  F.F.P.S. 
Lecturer  on  Anatomy  in  the  Glasgow  Royal  Infirmary  School  o 
Medicine.   With  371  Engravings.   Crown  Svo,  148. 

Anatomical   Remembrancer  (the) ;   or,  Com 

plete  Pocket  Anatomist.   Eighth  Edition.   32mo,  8s.  6d. 
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BENTLET  AND  ra/i/£iV.-Medicinal  Plants- 

By  Bo.,«T  B.„\„  FL  S  an/r  t'  "'™  ^'OP'""' "4  U.es 
Museum,  and  I*ctoer  ou  C  ™  r.!"'.'," '  "  P  L-S.,  Bntish 
School,     To  be  comLm  f„  L  V       '  ""i*"' 
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CHEMISTRY. 
^^^iNT^F^S.-Notes  for  Students  in  Chemistry  • 

Ph.D.,  Professor  ot  Chemistry  at  St  Thom^.',  Trt.  >  , 
By  the  same  A  uihor. . 

Skeleton  Notes  on  Analytical  Chemistry, 

for  Students  in  Medicine.    Fcap.  Svo,  2s.  6d,  • 

^ZO^^.^.-Chemistry,  Inorganic  and  Organic  • 

with  Experiments.   By  Chakle.s  L.  Bloxa.m,  Professor  of  oLu.i     ■ ' 
King's  College.    Third  Edition.   With  205  E^g^atnT  Svo'^    ' " 
By  the  same  Author. 

Laboratory    Teaching;     or,  Progressive 

Exercises  in  Practical  Cliemistry.  Fourth  Edition  With  8- 
Engravings.    Crown  Svo,  5s.  6d.  \vitii  8. 

BOWMAN  AND  BLOJCAM.-Practical  Chemistry 

mcluding  Analysis.    By  Johk  E.  Bow,iai..  Poi-merly  Professor  oj 
^actical  Cheimstry  zn  King's  College,  and   Chaklbs  L.  Bloxam 
Piofes.sor  of  Chemistry  in  King's  College.     With  93  EngravT^' 
Seventh  Edition.   Feap.  Svo,  68.  6d.  b'«.vmoS. 
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C  HE  MI  STRY—  continued. 

CLOWES.— Practical  Chemistry  and  Qualita- 
tive Inorganic  Analysis.  An  Elementary  Ti-eatise  specially  adapted  for 
use  in  the  Laboratories  [of  Schools  and  Colleges,  and  by  Beginners. 
By  Frank  Ci.owe.s,  D.SC,  Senior  Science  Master  at  the  High  School, 
Newcastle-under-Lyme.  Second  Edition.  With  47  Engravings.  Post 
8vo,  7s.  6d. 

FOWNES  AND  TfytTT^.— Physical  and  Inorganic 

Chemistry.  Twelfth  Edition.  By  Georck  Fowxes,  F.R.S.,  and  Henry- 
Watts,  B.A.,  F.E.S.  With  154  Engravings,  and  Coloured  Plate  of 
Spectra.    Crown  8vo,  8s.  6d. 

By  the  same  Authors. 

Chemistry    of     Carbon  -  Compounds,  or 

Organic  Chemistry.     Twelfth    Edition.      With  Engra\-ings. 
Crown  8vo,  10s. 

GALLOWAY.— A  Manual  of  Qualitative  Analy- 
sis. By  Egbert  Galloway,  Professor  of  Applied  Chemistry  in  the 
Eoyal  College  of  Science  for  Ireland.  Fifth  Edition.  With  Engravings. 
Post  8vo,  8s.  6d. 

VACHER. — A  Primer  of  Chemistry,  including 

Analysis.   By  Arthur  Vacher.    ISmo,  Is. 

F^L^iVT/iV.— Introduction  to  Inorganic  Chem- 
istry. By  William  G.  Valentin,  F.C.S.,  Late  Principal  Demonstrator 
of  Practical  Chemistry  in  the  Science  Training  Schools.  Third  Edition. 
With  82  Engravings.    Svo,  6s.  ed. 

By  the  same  Author. 

A  Course  of  Qualitative  Chemical  Analysis. 

Fourth  Edition.    With  19  Engravings.   Svo,  7s._6d. 

ALSO, 

Chemical  Tables  for  the  Lecture-room  and 

Laboratory.   In  Five  large  Sheets,  5s.  ed. 
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CHILDREN,  DISEASES  OF. 
ELLIS.— A  Practical  Manual  of  the  Diseases 

of  Children.  By  Edward  Ellis,  M.D.,  late  Senior  Physician  to  the 
Victoria  Hospital  for  Sick  Cliildi'en.  With  a  Fommlai-y.  Third 
Edition.    Crown  8vo,  7s.  6d. 

—  Clinical     Studies     of     Disease  in 

Chndren.  By  Eu.st.vce  Smith,  M.D.,  F.E.C.P.,  Physician  to  H.M.  the 
King  of  the  Belgians,  and  to  the  East  London  Hospital  for  Children. 
Post  Svo,  7s.  6d. 

By  the  same  Author. 
On  the  Wasting  Diseases  of  Infants  and 

Clwldren.    Third  Edition.    Post  Svo,  Ss.  6d. 

^r.£'/xV^i?,— Compendium  of  Children's  Dis- 
eases ;  a  Handbook  for  Practitioners  and  Students.  By  Johann 
Stei.n'er,  M.D.  Translated  from  the  Second  German  Edition,  by  Lawson 
Tait,  F.E.C.S.,  Surgeon  to  the  Birmingham  Hospital  for  Women  &c 
8vo,  12s.  6d.  ' 


DENTISTRY. 
SLWILL.— The     Student's    Guide    to  .Dental 

Anatomy  and  Surgery.  ByHE.sKV  E.  Sewill,  M.R.C.S.,  L.D.S.,  late 
Dental  Surgeon  to  the  West  London  Hospital.  With  77  Engravings. 
Fcap.  Svo,  5s.  6d. 

/S'i//nr.— Handbook  of  Dental   Anatomy  and 

Sui'gery.  For  the  Use  of  Students  and  Practitioners.  By  Joii.v  Smith, 
M.D.,  F.E.S.E.,  Dental  Surgeon  to  the  Eoyal  Infli-mai-y,  Edinburgh. 
Second  Edition.   Fcap,  Svo,  4s.  6d. 

/SrO(7/i^iY.— Elements  of  Dental  Materia  Medica 

and  Therapeutics,  with  Pharmacopoeia.  ByjAMEsSTocKEN,L.D.S.R.C.S., 
Lecturer  on  Dental  Materia  Medica  and  Therapeutics  and  Dental 
Surgeon  to  the  National  Dental  Hospital.  Second  Edition.  Fcap.  Svo, 
6s.  6d. 
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DENTISTRY — continued. 
TAFT.—A    Practical    Treatise    on  Operative 

Dentistry.  Bv  Jonathan  Taft,  D.D.S.,  Professor  of  Operative  Surgery 
in  the  Ohio  College  of  Dental  Surgery.  Third  Edition.  With  134 
Engravings.   8vo,  ISs. 

TOMES  {C.  S.).— Manual  of  Dental  Anatomy, 

Human  nnd  Comparative.  By  Charliis  S.  Tomes,  M.A.,  M.R.C.S., 
Lectm-er  on  Anatomy  and  Physiology  at  the  Dental  Hospital  of  London. 
With  179  Engra\-ings.   Crown  8vo,  10s.  6d. 

TOMES  (/.  and  C.   S.).—A  Manual  of  Dental 

Sm-gery.  ByJoHNToMES,  M.E.C.S.,  F.E.8.,  Consulting  Surgeon-Dentist 
to  Middlesex  Hospital;  and  Charles  S.  Tomkp,  M.A.,  M.R.C.S., 
Lecturer  <m  Anatomy  and  Physiology  at  the  Dental  Hospital  of  Lon- 
don.   Second  Edition.   With  262  Engravings.   Ecap.  8vo,  14s. 


EAR,  DISEASES  OF. 

BURNETT.— The  Ear:  its  Anatomy,  Physio- 
logy, and  Disease'.  A  Practical  Treatise  for  the  Use  of  Medical 
Students  and  Practitioners.  By  Chart  H.  Bui'.nett,  M.D.,  Aural 
Surgeon  to  the  Presbyterian  Hospital,  Philadelphia.  With  87  Engrav- 
ings.  8vo,  18s. 

DALBY. — On  Diseases  and  Injuries  of  the  Ear. 

By  William  B.  Dalby,  F. B.C. R.,  Aural  Purgeon  to,  and  Lecturer  on 
Aural  Surgery  at,  St.  George's  Hospital.  With  Engravings.  Fcap.  8vo, 
6s.  6d. 

JONES.— A  Practical  Treatise  on  Aural  Sur- 
gery. By  H.  Macxauohton  Joxes,  M.D.,  Professor  of  the  Queen's 
"University  in  Ireland,  Siirgeon  to  the  Coik  Ophthalmic  and  Aural  Hos- 
pital.  With  46  Engraving?.    Crown  8vo,  5s. 

By  the  same  Author. 

Atlas  of  the  Diseases  of  the  Membrana 

Tympani.  In  Coloured  Plates,  containing  59  Figures.  With  Ex- 
planatory Text.   Crown  4to,  2l8. 
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FORENSIC  MEDICINE. 
OG^>STO.Y.— Lectures  on  Medical  Jurisprudence. 

By  Fkan-cis  Ogston,  M.D.,  Professor  of  Medical  Jurisprudence  and 
Medical  Logic  in  the  University  of  Aberdeen.  Edited  by  Francis 
Ogstok,  Jun.,  M.D.,  Assistant  to  the  Professor  of  Medical  Jurispru- 
dence and  Lecturer  on  Practical  Toxicology  in  the  University  of 
Aberdeen.    With  12  Plates.   8vo,  18s. 

TAYLOR.—ThQ    Principles    and    Practice  of 

Medical  Jurisprudence.  By  Alfred  S.  Taylor,  M.D.,  F.R.S.,  Pro- 
fessor of  Medical  Jurisprudence  to  Guy's  Hospital.  Second  Edition. 
With  1S9  Engravings.  2  Vols.    Svo,  31s.  6d. 

By  the  same  Author. 

A     Manual    of    Medical  Jurisprudence. 

Tenth  Edition.   With  65  Engravings.    Crown  Svo,  14s. 


ALSO, 

On  Poisons,  in  relation  to  Medical  Juris- 

pnidenec  and  Medicine.  Thiid  Edition.  AVith  104  Engravings. 
Crown  8vo,  16s. 

WOODMAN  AND    TIDY.— A   Handy-Book  of 

Forensic  Medicine  and  Toxicology.  By  W.  Bathurst  Woodman,  M.D,, 
F.E.C.P.  ;  and  C.  Meyjiott  Tidy,  M.B.,  Professor  of  Chemistry  and  of 
Medical  Jurisprudence,  &c.,  at  the  London  Hospital.  With  8  Lithe- 
graphic  Plates  and  116  Wood  Engravings.    Svo,  31s.  6d. 


HYGIENE. 

WILSON— A  Handbook  of  Hygiene  and  Sani- 
tary Science.  By  George  Wilsox,  M.A.,  M.D.,  Medical  Officer  of 
Health  for  Mid  Warwickshire.  Fourth  Edition.  With  Engravings. 
Post  Svo,  10s.  6d. 
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HYGIENE — continued. 
PARKES.  —  A   Manual   of    Practical   Hygiene.  | 

By  Edmund  A.  Parkes,  M.D.,  F.E.S.  Fifth  Edition  by  F.  De  Chaumont, 
M.D.,  F.R.S.,  Professor  of  IMilitary  Hygiene  in  the  Army  Medical 
School.   With  9  Plates  and  112  Engravings.   8vo,  188. 

By  the  same  Auihor. 
Public  Health  :  being  a  Concise  Sketch  of 

the  Sanitary  Considerations  connected  -with  the  Land,  with  Cities, 
Villages,  Houses,  and  Individuals.  Eevised  by  William  Aitkes, 
M.D.,  F.R.S.,  Professor  of  Pathology  in  the  Army  Medical 
School.    Crown  Svo,  2s.  6d. 


MATERIA  MEDICA  AND  THERAPEUTICS. 

BINZ  AND  SPARKS.— The  Elements  of  Thera- 
peutics: a  Clinical  Guide  to  the  Action  of  Medicines.  By  C. 
BiNz,  M.D.,  Professor  of  Pharmacology  in  the  University  of  Bonn. 
Translated  from  the  Fifth  German  Edition,  and  Edited  with  Additions, 
in  conformity  with  the  British  and  American  Pharmacopoeias,  by 
Edwaed  I.  Spaeks,  M.A.,  M.B.  Oxon.,  F.R.C.P.  Lond.  Crown  Svo, 
8s.  6d. 

ROYLE  AND  BARLEY.— A  Manual  of  Materia 

Medica  and  Therapeutics.  By  J.  Forbes  Eoyle,  M.D.,  F.R.S.,  for- 
merly Professor  of  Materia  Medica  in  King's  College;  and  John 
Harley,  M.D.,  F.R.C.P.,  Physician  to,  and  Joint  Lectm-er  on  Clinical 
Medicine  at,  St.  Thoma.s's  Hospital.  Sixth  Edition.  With  139  Engrav- 
ings.   Crown  Svo,  15a. 

TBOROWGOOD. —The     Student's     Guide  to 

Materia  Medica.  By  John  C.  Thokowgood,  M.D.,  F.R.C.P.,  Lecturer 
on  Materia  Medica  at  the  Middlesex  Hospital.  With  Engi-avings. 
Fcap.  Svo,  6s.  6d. 

WARING.— A  Manual  of  Practical  Therapeu- 
tics. By  Edward  J.  Waring,  M.D.,  F.R.C.P.,  Retired  Smgeon  H.M. 
Indian  Army.   Third  Edition.   Fcap.  Svo,  12s.  6d. 
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MEDICINE. 
''^ tl1^-t.^f  r 'p  l{  ^'^''^^\  ^-gnosis. 

BARLOW.-P.  Manual  of  the  Practice  of 
CHAMTERIS.-Tht    Student's    Guide    to  the 

Pi-actice  of  Medicine.   By  JIatthew  CHUiTFRm  T\r  -p 
Practice  of  Medicine,  Ande^on's  CoUe.?;pi;:^^^^  t 
Chmcal  Medicme,  Eoyal  Infii^ary,  Glasgow.   With  Eng^vL  on 
Copper  and  Wood.   Second  Edition.    Ecap.  Svo,  6s.  6d.  ^ 

FENWICK.-Th^  Student's  Guide  to  Medical 

Dia^osk.  By  Samuel  Fe.nwkk,  M.D.,  F.R.C.P.,  Physician  to  the 
LondonHosprtal.    Fourth  Edition.    With  106  EngraVingr  Pcap  sto! 

By  the  same  A  uthor. 

The  Student's  Outlines  of  Medical  Treat- 
ment. Fcap.  8vo.,  7s. 

^7:ZA^r.— Clinical  Medicine  :  a  Systematic  Trea- 
tise on  the  Diagnosis  and  Treatment  of  Disease.  By  Austin  Elixt 
M.D.,  Professor  of  the  Principles  and  Pi-actice  of  Medicine  &c  'iii 
Bellevue  Hospital  Medical  College.   Svo,  20s. 

By  the  same  A  uthor. 

A  Manual  of  Percussion  and  Auscultation  ; 

of  the  Physical  Diagnosis  of  Diseases  of  the  Lungs  and  Heai-t  and 
of  Thoracic  Aneuiism.    Post  &vo,  6s.  6d.  ' 

i^^ZZ.— Synopsis  of  the  Diseases  of  the  Larynx, 

Lungs,  and  Heart :  comprising  Dr.  Edwai-ds'  Tables  on  the  Examina' 
tion  of  the  Chest.  With  Alterations  and  Additions.  By  F  De 
Havilla.vd  Hall,  M.D.,  Assistant-Physician  to  the  Westminster 
Hospital.   Royal  Svo,  2s.  6d. 
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MIDWIFERY. 

BARNES.— l^ectures  on   Obstetric  Operations, 

including  the  Treatment  of  Hsemon-hage,  and  forming  a  Guide  to  the 
Management  of  Dfficult  Labour.  By  Robert  Babnes,  M.D.,  F-K-^-^;' 
Obstetric  Physician  to,  and  Lecturer  on  Diseases  of  Women,  &c.,  at  St. 
George's  Hospital.   Third  Edition.    With  124  Engravings.    8vo,  18s. 


CLAY.— The  Complete  Handbook  of  Obstetric 

Siu'gery ;  or.  Short  Rules  of  Practice  in  every  Emergency,  from  the 
Simplest  to  the  mott  formidable  Operations  connected  with  the  Science 
of  Obstetricy.  By  Chari.es  Clay,  M.D.,  late  Senior  Surgeon  to,  and 
Lecturer  on  Midwifery  at,  St.  Mary's  Hospital,  Manchester.  Third 
Edition.   With  91  Engra\-ings.   Fcap.  Svo,  6s.  6d. 


RAMSBOTHAM.— The  Principles  and  Practice 

of  Obstetric  Medicine  and  Surgery.  By  Francis  H.  Ramsbotiiam,  M.D., 
formerly  Obstetric  Physician  to  the  London  Hospital.  Fifth  Edition. 
Illustrated  with  120  Plates,  forming  one  thick  handsome  volume.  Svo, 
22s. 


ROBERTS.— The  Student's  Guide  to  the  Practice 

of  MidwifeiT.  By  D.  Lloyd  Rocebts,  M.D.,  F.R.C.P.,  Physician  to 
St.  Mary's  Hospital,  Manchester.  Second  Edition.  With  96  Engrav- 
ings.   Fcap.  Svo,  7s. 


SCHROEDER.—A  Manual  of  Midwifery  ;  includ- 
ing the  Pathology  of  Pregnancy  and  the  Puerperal  State.  By  Kael 
ScHiiOKDEB,  M.D. ,  Professor  of  Midwifery  in  the  Universitj'  of  Erlangen. 
Translated  by  Charles  H.  Carter,  M.D.  With  Engravings.  Svo, 
12s.  6d. 


SWAYNE.— Obstetric  Aphorisms  for  the  Use  of 

Students  commencing  Midwifery  Practice.  By  Jo.sepii  G.  Savayne, 
M.D.,  Lecturer  on  Midwifery  at  the  Bristol  School  of  Medicine.  Sixth 
Edition.   With  Engravings.   Fcap.  Svo,  3s.  6d. 
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MICROSCOPY. 

CARPENTER.~The  Microscope  and  its  Revela- 
tion.. By  W1LLIA.V  B.  Carpenter,  C.B.,  M.D.,  F.R.S.,  late  Registrar 
to  the  University  of  London.  Fifth  Edition.  With  more  than  500 
En^avings.    Crown  Svo,  J  5s. 

MARSH.— Section-Cutting  :   a  Practical  Guide 

to  the  Preparation  and  Mounting  of  Sections  for  the  Microscope,  special 
prominence  bemg  given  to  the  subject  of  Animal  Sections.    By  Dr 
Sylve.stebM.vr.sii.    With  Engravings.   Fcap.  Svo,  2s.  ed. 

MARTIN.— A  Manual  of  Microscopic  Mounting. 

By  John  H.  Martin,  Member  of  the  Society  of  Public  Analysts,  &c" 
Second  Edition.    With  several  Plates  and  144  Engravings.    Svo,  7s.  6d. 

WYTHE.— The    Microscopist  :     a    Manual  of 

aiicroscopy  and  Compendium  of  the  Microscopic  Sciences,  Micro- 
Mmeralogy,  Micro-Chemistry,  Biology,  Histology,  and  Pathological 
Hhstology.  By  J.  H.  Wythe,  A.M.,  M.D.,  Professor  of  Microscopy  and 
Biology  m  the  San  Francisco  Medical  College.  Third  Edition.  With 
205  Illustrations.    Eoyal  Svo,  ISe. 


OPHTHALMOLO  GY. 
HIGGENS.— Hints  on  Ophthalmic  Out- Patient 

Practice.  By  Charles  Higgeks,  F.E.C.S.,  Ophttalmic  Assistant-Sur- 
geon to,  and  Lecturer  on  Ophthalmology  at,  Guy's  Hospital.  Second 
Edition.   Fcap.  Svo,  3s. 

JONES.— A    Manual    of   the   Principles  and 

Practice  of  Ophthalmic  Medicine  and  Surgery.  By  T.  Wh.\rton  Jones, 
F.R.C.8.,  F.R.S.,  Ophthalmic  Surgeon  and  Professor  of  Ophthalmology 
to  University  CoUege  Hospital.  Thii-d  Edition.  With  9  Coloured 
Plates  and  173  Engravings.   Fcap.  Svo,  12s.  6d. 

MACNAMARA.—A  Manual  of  the  Diseases  of 

the  Eye.   By  Charles  Macnamara,  F.R.C.S.,  Surgeon  to  Westminster 
Hospital.    Third  Edition.    With  7  Coloured  Plates  and  52  Engravinirs 
Fcap.  Svo,  128.  6d. 
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OPHTHALMOLOGY— cow^mwecZ. 
jSfETTLESHIP.— The  Student's  Guide  to  Diseases 

of  the  Eye.  By  Edwaro  NK-rTLERnu',  F.E.C.8.,  Ophthalmic  Surgeon 
to,  and  Lecturer  on  Ophthalmic  Surgery  at,  St.  Thomas  s  Hospital. 
With  48  Engravings,    Fcap.  8vo,  7s.  6d. 

WELLS.  -A  Treatise  on  the  Diseases  of  the 

Eye  By  J.  Soelbero  Wells,  F.R.C.S.,  Ophthalmic  Surgeon  to  King's 
College  Hospital,  Professor  of  Ophthalmologj-  at  King's  College.  With 
Coloui-ed  Plates  and  Engra^-ings.   Third  Edition.    8vo,  25s. 


PATHOLOGY. 

JONES  AND  SIEVEKING.—A  Manual  of  Patho- 
logical Anatomy.  By  C.  Handfield  Joxes,  M.B.,  E.R.S.,  Phy..ician  to 
St  Mary's  Hospital,  andEowARo  H.  Sieveking,  M.D.,  F.R.C.P.,  Physi- 
cian to  St.  I\Iary's  Hospital.  Second  Edition.  Edited  by  J.  F.  Payke, 
M.B.,  Assistant-Physician  and  Lecturer  on  General  Pathology  at  St. 
Thomas's  Hospital.    With  195  Engravings.   Crown  8vo,  16s. 

VIRCHOW.  —  Post-Mortem   Examinations  :  a 

Description  and  Explanation  of  the  Method  of  Performing  them, 
with  especial  reference  to  Medico-Legal  Practice.  By  Professor 
Rudolph  Viechow,  Berlin  Charity  Hospital.    Fcap.  8vo,  2s.  6d. 

WILK8  AND  MO XON. —l^eetuves  on  Pathologi- 
cal Anatomy.  By  Samubl  Wilks,  M.D.,  F.R.S.,  Physician  to,  and 
Lecturer  on  Medicine  at,  Guy's  Hospital;  and  Walter  Moxun,  M.D., 
F.R. CP.,  Physician  to,  and  Lectm-er  on  Clinical  Medicine  at,  Guy's 
Hospital.    Second  Edition.   With  5  Steel  Plates.    Svo,  Ifs. 


PSYCHOLOGY. 

BUCKNILL  AND  TUKE.—A  Manual  of  Psycho- 
logical Medicine :  containing  the  Lunacy  Laws,  Nosology,  .etiology, 
Statistics,  Description,  Diagnosis,  Pathology,  and  Treatment  of  Insanity, 
■wi^h  an  Appendix  of  Cases.  By  John  C.  Blicknill,  M.D.,  F.R.S., 
and  D.  Hack  Tuke,  M.D.,  F.R. CP.  Fourth  Edition,  with  12  Plates 
(30  Figm-es) .   Svo,  2as. 


NEW  BURLINGTON  STREET. 

12 


J.  8f  A.  ChurchilPs  Medical  C/ass  Books. 


PHYSIOLOGY. 

CABPENTIJIl.—Pnnciples   of  Human  Physio- 
logy.  With  3  Steel  Plates  and  371  Engravings.   By  William  B 
Carpenter,  C.B.,  M.D.,  F.R.8.,  late  Registrar  to  the  University  of 
London.   Eighth  Edition.   Edited  by  Mi-.  Henry  Power.   8vo,  31s.  6d. 

By  the  same  A  uthor. 

A  Manual  of  Physiology.    With  upwards 

of  250  niustration?.  Fifth  Edition.  Edited  by  P  H  Pve-Smitii 
M.D.,F.R.C.P.    Crown  Svo.  '[In  the  pre  J. 

DALTON.—K  Treatise  on  Human  Physiology  : 

designed  for  the  use  of  Students  and  Practitioners  of  Medicine  By 
Jo.iv  C.  D.vLTOx,  M.D.,  Professor  of  Physiology  and  Hygiene  in  the 
College  of  Physicians  and  Surgeons,  New  York.  Sixth  Edition.  With 
316  Engi-avings.   Eoyal  Svo,  20s. 


/7?^r.~The  Histology  and  Histo-Chemistry  of 

Man.    A  Treatise  on  the  Elements  of  Composition  and  Structure  of  the 
Human  Body.   By  Helnbich  Frev,  Professor  of  Medicine  in  Zurich 
Translated  from  the  Fourth  German  Edition,  by  Arthur  E.  Barker^ 
Assistant-Surgeon  to  the  University  College  Hospital.     With  60S 
Engravings.   Svo,  21s. 


MUTHERFORD.—OMtlmes  of  Practical  Histo- 
logy. By  William  Rutheeford,  M.D.,  F.R.S.,  Profe.-.sor  of  the  Insti- 
tutes of  Medicine  in  the  University  of  Edinburgli  ;  Examiner  in 
Phj-siology  in  the  University  of  London.  Second  Edition.  With  ca 
Engravings.   Crown  Svo  (with  additional  leaves  for  Notes),  6s. 

SANDERSON.—Hsindhook  for  the  Physiological 

Laboratory  :  containing  an  Exposition  of  the  fundamental  facts  of  thu 
Science,  with  explicit  Diicctions  for  their  demonstration.  By  J.  Burdon- 
Sandersox,  M.D.,  F.R.S.,  Professor  and  Superintendent  of  the  Brown 
Institution;  E.  Klein, M.D.,  F.R.S.,  Assistant-Professor  in  the  Brown 
Institution;  Michael  Foster,  M.D., .  F.R.S.,  Pnulector  of  Physiology 
at  Trinity  CoUege,  Cambridge  ;  and  T.  Lauder  Bruxton,  M.D.,  F.R.8., 
Lectui-er  on  Materia  Medica  at  St.  Bai-tholomew's  Hospital  Medical 
College.    2  ^'ols.,  with  123  Plates.   Svo,  24s. 
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SURGERY. 

BRYANT. —  A   Manual    for    the    Practice  of 

Surfferv  By  Thomas  Bryant,  F.E.C.S.,  Surgeon  to,  and  Lectui-er  on 
Siu-ei-y  at,  Guv's  Hospital.  Third  Edition.  With  672  Engravings 
{nearly  all  original,  many  being  coloured) .   2  vols.    Crown  8vo,  28s. 

BELLAMY.— The  Student's  Guide  to  Surgical 

Anatomy;  a  Text-Book  for  the  Pass  Examination.  By  Edwaru 
Bellamy,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Anatomy  and  Practical 
Sui-gery  at,  Chai-ing  Ci-oss  Hospital.  With  60  Engravings.  Fcap.  Svo, 
63.  6d. 

CLARK     AND     WAGSTAFFE.  —  Outlines  of 

Sm-gery  and  Surgical  Pathology.  By  F.  Le  Gros  Clark,  F.R.C.S., 
F.R  S.,  Consulting  Sui-geon  to  St.  Thomas's  and  the  Great  Northern 
Hospitals.  Second  Edition.  Revised  and  expanded  by  the  Author, 
assisted  by  W.  W.  Wagstaffe,  F.R.C.8.,  Assistant-Surgeon  to  St. 
Thomas's  Ho.^pital.   Svo,  10s.  6d. 

DRUITT. — The    Surgeon's   Vade-Mecum  ;  a 

Manual  of  Modern  Sui-gery.   By  Robert  Drvtitt,  F.R.C.S.  Eleventh 
Edition.   With  369  Engravings.    Fcap.  Svo,  14s. 

FERGUSSON.—A  System  of  Practical  Surgery. 

By  Sir  William  Fergusson,  Bart.,  F.R.C.S.,  F.R.S.,  late  Surgeon  and 
Professor  of  Qinical  Sm-gery  to  King's  College  Hospital.  With  463 
Engi-avings.   Fifth  Edition.   Svo,  21s. 

HEATH.— A   Manual   of  Minor    Surgery  and 

Bandaging,  for  the  use  of  House-Surgeons,  Dressers,  and  Junior  Pi-acti- 
tioners.  ByCuRisToruER  Heath,  F.R.C.S.,  Holme  Professor  of  Clinical 
Surgery  in  University  College  and  Surgeon  to  the  Hospital.  Fifth 
Edition.   With  86  Engravings.   Fcap.  Svo,  5s.  6d. 

By  the  same  Author. 
A   Course    of   Operative    Surgery :  with 

Twenty  Plates  drawn  from  Nature  by  M.  Levbille,  and  Coloured 
by  hand  \mder  his  diiection.   Large  Svo,  40s. 

ALSO, 

The   Student's   Guide  to   Surgical  Diag- 
nosis. Fcap.  Svo,  6s.  6d. 
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^V'RGr'El-RY— continued. 
MAUNDER-Operativ^  Surgery.    By  Charles 

Maunoer,  F.R.C.S.,  late  Surgeon  to,  and  Lectured  on  Surgery  at 
^e^  London  Hospital.   Second  Edition.   With  164  Engra^T^Polt 

FIRmK -The    Principles    and    Practice  of 

Surgery  By  William  TmmE,  F.R.8.E.,  Professor  of  Sur^erv  in  f>. 
University  of  Aberdeen.  Thii-d  Edition.  With  490  Engravi^gr  8vo,  28. 

TERMINOLOGY. 

^^"^"^ f  ?f  ^  Dictionary 

By  EoBL.-  Bu.oLiU  ^-^tJl^t^^^^^^^^^^ 
EiCHAED  J.  Du.voLisoN,  M.D.    Eoyal  8vo,  28s.  ^ 

MAYNE.~A   Medical   Vocabulary:    beine  an 

Explanation  of  all  Terms  and  Phrases  used  in  the  various  Denart 
men  s  of  Medical  Science  and  Practice,  giving  their  DerivaSon  Meaning 
Application,  and  Pronunciation.   By  Eobeht  G.  Mavnf  M  D   T  T  b 
and  JOHX  MAV.VB,  M.D.,  L.E.C.8.E.    Fourth  Edition.  Ovo,10^' 

WOMEN,  DISEASES  OP. 
BARNES.~A  Clinical  History  of  the  Medical 

«md  Surgical  Diseases  of  Women.  By  Eobebt  Barnes,  M.D.  FRCP 
Obstetric  Physician  to,  and  Lecturer  on  Diseases  of  Women  &c   at  S^' 
George's  Hospital.   Second  Edition.   With  l.l  EngraXgs    Sv';  28s 

Z>C7iV^(7^iV;-ClinicaI  Lectures   on   Diseases  of 

Women.  By  J.  Matthews  Duxcan,  M.D.,  Obstetric  Physician  to  St 
Bartholomew's  Hospital.   Svo.  ^""^ -fajsician  to  St. 

EMMET. -The    Principles    and    Practice  of 

Gynaecology.    By  Thomas  Addis   Emmet,  M.D.,  Sui-geon  to  fh. 
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WOMEN,  DISEASES  Q-p— continued. 

GALABIN— The  Student's  Guide  to  the  Dis- 
eases of  Women.  By  Alfuel,  L.  Galabin,  M.D.,  F.R.C.P.,  Assistant 
Obstetric  Physician  and  Joint  Lecturer  on  Obstetric  Medicine  to  Guy  s 
Hospital.   With  63  Engravings.   Fcap.  8vo,  7s.  6d. 

^ilf/TiJ— Practical  Gynaecology:  a  Handbook 

of  the  Diseases  of  Women.  By  Heywood  Smith,  M.D.,  K;y"«^  ^o 
the  Hospital  for  Women,  and  to  the  British  Lying-in  Hospital.  With 
Engravings.    Crown  8vo,  5s.  6d. 

WEST  AND  DUNCAN.— 'Lectures  on  the  Dis- 
eases of  Women.  By  Charles  West,  M.D..  F.E.C.P.  Fourth 
Edition  Revised  and  in  part  re-^mtten  by  the  Author,  with  numerous 
additions,  by  J.  Matthews  Duncan,  M.D.,  Obstetric  Physician  to  St. 
Bartholomew's  Hospital.   8vo,  16s. 


ZOOLOGY. 

BRADLEY.— Manual  of  Comparative  Anatomy 

and  Physiology.  By  S.  Messengeb  Bradley,  F.R.C.S.,  Lectui-er  on 
Practical  Surgery  in  Owen's  College,  Manchester.  Third  Edition. 
With  61  Engravings.   Post  Svo,  6s.  6d. 

CHAUVEAU  AND  FLEMING.— The  Compara- 
tive Anatomy  of  the  Domesticated  Animals.  By  A.  Chauveau. 
Professor  at  the  Lyons  Veterinary  School;  and  Geouge  Fleming, 
Veterinary  Surgeon,  Royal  Engineers.  With  450  Engravings.  Svo, 
31s.  6d. 

HUXLEY.— Manual  of  the  Anatomy  of  Inverte- 

brated  Animals.  By  Thomas  H.  Huxley,  -LL.D.,  F.E.8.  With  156 
Engravings.   Fcap.  Svo,  16s. 

By  the  same  Author. 

Manual  of  the  Anatomy  of  Vertebrated 

Animals.   With  110  Engravings.    Post  Svo,  12s. 

WILSON.— The   Student's  Guide  to  Zoology: 

a  Manual  of  the  Piinciples  of  Zoological  Science.  By  Andrew  Wilson, 
Lecturer  on  Natural  History,  Edinbxu-gh.  With  Engravings.  Fcap. 
8vo,  6b.  6d. 
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